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Practical solutions to the complex problems that accom- 
pany the switch to defense work can often be found at 
your nearby Ryerson Plant. Experienced Ryerson steel 
men will gladly work with you. Not only can they help 
you select the right steels for the job at hand, but they 
are well-informed on military specifications and the 
latest government procedures. 

When you want steel quickly for building experimental 
or pilot models—for bridging the gap between initial and 
full-scale production, we suggest you check with Ryerson. 
Though kinds and sizes most in demand are not always 
available for prompt shipment, we do have a large ton- 
nage of steel on hand at thirteen strategically located 
plants. 
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Helping You Shift 
TO DEFENSE PRODUCTION 


So call us for steel—and steel information. We can’t 
promise to fill all your steel requirements, but we can 
assure you that we will do our very best to help. 











PRINCIPAL PRODUCTS 


CARBON STEEL BARS—Hot rolled 
and cold finished 
STRUCTURALS—Channels, angles, 
beams, etc. 

PLATES—Many types including Inland 
4-Way Safety Plate 

SHEETS—Hot and cold rolled, many 
types and coatings 


TUBING—Seamless and welded, me- 
chanical and boiler tubes 


ALLOYS—Hot rolled, cold finished, 
heat treated 

STAINLESS—Allegheny bars, plates 
sheets, tubes, etc. 
REINFORCING—Bars and aciessories 
spirals, wire mesh 

BABBITT—Five grades, also Ryertex 
plastic bearings 

MACHINERY & TOOLS—For meta 
fabrication 
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After months of arguing back and forth, officials of the National 
Production Authority have finally announced a Controlled Materials 
Plan to take effect on July 1. Complete details of the plan have not 
yet been announced, but are expected to be available at regional 
offices of the Department of Commerce early in May. A large-scale 
scramble for materials used by those industries not covered by the 
planis anticipated. Many observers believe that it will take at 
least until Sept. 1 before the plan can work with anything approach- | 
ing smoothness. July and August will be in the nature of a trial 

run after a period of observation. 
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As an example of competent materials engineering, we cite Pratt | 
& Whitney Aircraft, which has developed a jet engine using only 
those materials that are available on the North and South American | 
continents. Exhaustive tests and changes in manufacturing proce- | 
dures made possible large scale replacements. The engines use less 
critical materials per pound of thrust than any other domestic pro- : 
duction engine. Greatest savings were made in columbian (virtu- | 
ally eliminated) and cobalt and tungsten (only a trace of eachused). | 








A new super-strength aluminum alloy is just becoming available. 
n't The new alloy is said to be 10% stronger than the strongest alloy now 
an inuse. For the time being, the alloy is being restricted to airplane 
builders for experimental and controlled production use. Because 
of the higher strength, use of the alloy will permit appreciable 
reductions in plane weights. This, of course, means greater speeds, 
greater loads and further range. XA75S, as the new alloy is termed, | 
is inthe 75S family. The higher tensile and yield strengths are 
attained with some sacrifice in workability. Currently, the alloy i 
is produced as sheet plate and extruded shapes. it 








a History is repeating itself in the steel industry. Scarcity or 
good scrap is causing some reduction in output and will cause worse 
disruptions if a greater supply is not forthcoming. The situa- i 
tion is so acute in some cases that steel mills are processing their | 
own mill scrap. The potential scrap supply is great — as anyone | 
who has seen the thousands of old automobiles in junk yards can at- 
test — but it is not moving into the market. It will not be long 
before World War II scrap drives will be revived if the situation 


does not correct itself almost immediately. 
ND 
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There is some hope for slight relief in the nickel situation by 
the end of this year if current plans are fulfilled. Inco expects to 
increase production by 1,000,000 lb per month late this year. 


Although there have been many favorable reports on the boron. 
treated steels, most of the larger automobile companies are ap- 
proaching them cautiously. Practically all of them are conduct. 
ing exhaustive tests. Inthe meantime they are using the Alternat, 
Steels (formerly N.E. steels) in increasingly large quantities, 


Another shortage which will hit the inspection departments of 
many industries is that of x-ray films. Every rocket that is pro- 
duced is checked by x-ray because voids in the charge can result in 
premature explosions and erratic behavior. 


The production of magnesium will reach a rate of approximately 
125,000 tons per year by late fall. However, the biggest easin 
in the magnesium field will be the completion of a modern contin- 
ous rolling mill for turning out magnesium sheet. This one mil) 
alone will increase the country's capacity for production of mag- 
nesium sheet by about ten times. 


American Can Co., in an effort to develop a can that will not re- 
quire materials that might become unavailable in time of war, has 
produced a container that does not require tin coating over the iron 
sheet. Continuing research with sheet metal, enamels, solders and 
fluxes holds out the possibility of making a "tinless tin can" in 
the future. At present, the container is not a "sanitary can", 
used for foodstuffs, but is being used as a container for motor oil 
and antifreeze. The metal used is black iron sheet stock, witha 
coating of protective enamel, and with a plastic cement used as 
the seam sealer. 


A can that will effect substantial savings in the amount of til 
used in sanitary cans has been developed also. Here the saving 
occurs through use of a new low-tin solder with a tin content of 5% 
instead of the usual 40%. Another variation being studied would 
use tinned stock of the present grade with the tin electrodeposited 
and then flowed by induction heating, but with a tinless solder 
used for the longitudinal seam. The best possible combination 0 
protective enamel, tinless solder, acceptable flux, or cement has 
not yet been determined, however, and the tinless sanitary can 1s 
still something for the future. The aim of continuing research} 
to make the container industry completely independent of foreigi 
sources of can-making materials. 











See page 7 for “Materials Control Orders” 





4 MATERIALS & METHOD 





C 
basit 
alun 


{0 p 
deta 


adva 
whit 
defe 

“( 
ze § 
mak 
basi 
exce 
supt 
tion 
quai 
Adn 
Adn 

T 
tion 
pro 
mer 
rorer 
May 
allo 
mat 
afte 
Pro 
nec 

h 
ture 
for 
and 
tior 
met 
req 
of 
and 
dur 
ord 
and 
fen 
wh 

] 
abl 
Mr 


tho 


ma 
adc 
CON 
wh 


M, 









ron- 

ap- 
ict. 
hate 





tely 
Sing 
inu- 
nil) 
nag- 


tin 
ving 
f 3% 
ould 
ited 
Lder 
n of 
has 
n is 
h is 
3 ign 





CMP is a plan by which the three 
basic metals—steel, copper and 
aluminum—will be allotted directly 
to product producers on the basis of 
detailed requirements, submitted in 
advance, for the manufacture of goods 
which the Government needs for the 
defense program. 

“CMP makes it possible to author- 
ize specific production schedules and 
make firm allotments of the three 
basic metals needed to meet, but not 
exceed, direct defense and defense- 
supporting production and construc- 
tion goals—on time and in the proper 
quantities,’ Mr. Manly Fleischmann, 
Administrator, National Production 
Administration, said. 

The first phase of the CMP opera- 
tion will be the reporting to NPA by 
producers of their detailed require- 
ments for the basic materials on 
forms, which will be sent to them in 
May. The second phase will be the 
allotment of the specific amounts of 
materials to producers starting July 1, 
atter determination by the Defense 
Production Administration of the 
necessary production programs. 

Mr. Fleischmann said manufac- 
turers of military products, products 
tor the Atomic Energy Commission, 
and certain defense-related construc- 
tion projects will file their require- 
ments under CMP regulations. Also 
required to file will be manufacturers 
of other products using steel, copper 
and aluminum, excepting consumer 
durable goods. This will be done in 
order that NPA can gage their needs 
and measure the impact of the de- 
fense program on their production, 
whether it is under CMP or not. 

Manufacturers of consumer dur- 
able :oods will not file requirements, 
Mr. Fleischmann emphasized, al- 


though final decisions have not been 
made on all items. Repair shops, he 
added, will not file since they will be 
covered by a special CMP regulation 
which will assure them of needed ma- 
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Controlled Materials Plan Begins in July 


terials without application to NPA. 
Manufacturers of repair and replace- 
ment parts will, however, be required 
to file with NPA. 


How CMP Operates 


As in World War II, products pro- 
grammed under the Controlled Ma- 
terials Plan fall into two categories: 
“A” products and “B” products. In 
general, “A” products are those where 
the most convenient method of pro- 
duction authorization is vertical. Pro- 
ducers of “A” products get their 
production authorizations and mate- 
rial allotments from their customer. 
A prime contractor’s customer is a 
Government agency. A sub-contrac- 
tor’s is a prime contractor or another 
sub-contractor. 

The “B” list programs will include 
certain products where it is most prac- 
ticable to furnish authorizations hori- 
zontally, directly to the producer. In 
general, this list will include certain 
civilian type products, industrial ma- 
chinery and equipment, and com- 
ponents which are needed for defense. 
Producers on the “B” list will obtain 
their authorizations and allotment 
from their NPA Industry Div. 

It is planned that after the first 
quarter of operations, CMP will be 
decentralized. In World War II it was 
found that in the great majority of 
cases CMP authorizations and allot- 
ments were best handled through field 
offices. Most producers will then apply 
to their local offices. This cuts down 
the paper work in Washington and 
saves producers time, trouble and ex- 
pense. 


Advantages of CMP 


By means of CMP, the National 
Production Administration will tell 
producers what the Government has 
to have, it will furnish the timetable 
for getting things done, and it will 
give producers the authority to carry 
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out the program. This authority is 
expressed in terms of an authorized 
production schedule to obtain and use 
controlled materials and a preference 
rating on other materials and com- 
ponents needed to complete the job. 
The authorization or allotment of 
steel, copper or aluminum under the 
Controlled Materials Plan is not a 
hunting license; it is a cashier’s check 
on the known supply. 

Producers affected by the Con- 
trolled Materials Plan will have plenty 
of time to brief themselves on pro- 
cedures and regulations and be ready 
to operate under the Controlled Ma- 
terials Plan after July 1. Forms, oper- 
ating instructions and the official “B” 
list will be made available by May 1, 
1951, so that producers coming under 
Controlled Materials Plan programs 
will have two months to prepare. 


Products Coming Under CMP 


The tentative list of products for 
which application forms will be re- 
quired is as follows: Agricultural ma- 
chinery; construction and mining 
machinery; oil field machinery; ma- 
chine tools, metal working machinery 
and accessories, including welding 
and cutting apparatus; steam engines, 
steam and hydraulic turbines; pumps 
and compressors; conveyors and con- 
veying equipment; elevators and es- 
calators; fans and blowers, industrial; 
industrial trucks and tractors; me- 
chanical power transmission equip- 
ment; heat exchangers, condensers, 
packaging machines, centrifugals and 
separators; hydraulic jacks and lubri- 
cating devices; motors and generators; 
switch gear and electrical control ap- 
paratus; electrical welding apparatus, 
including electrodes and welding rods; 
ships and vessels; locomotives; rail- 
road and street cars; tractors; tin cans; 
fabricated structural steel products; 
tanks, boilers and cylinders; stamped 


(Continued on page 10) 
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and pressed metal products; valves and 
fittings; anti-friction bearings; food 
products machinery; textile machin- 
ery; woodworking machinery; paper 
making machinery; printing and pub- 
lishing machinery; special industrial 
machinery, such as rubber, plastics, 
chemical, foundry, tobacco, glass, cot- 
ton, clay, cement, concrete products, 
etc.; aircraft and aircraft parts; truck 
trailers; metal shipping containers; 
screw machine products; industrial 
furnaces and ovens; mechanical sto- 
kers; office machines; scales and bal- 
ances; commercial laundry and dry 
cleaning machinery; sewing machines, 
except household; vacuum cleaners, 
except household; refrigeration and 
air conditioning equipment, except 
household refrigerators and freezers 
and comfort air conditioning; meas- 
uring and dispensing pumps and lu- 
brication equipment; commercial serv- 
ice equipment, except household 
types; electrical wiring devices and 
supplies; carbon and graphite prod- 
ucts; electrical indicating and measur- 
ing instruments; lighting fixtures. 

Also, tacks, staples, cut nails and 
spikes; wire work products, such as 
wire cloth, wire chain and wire 
springs; safes and vaults; steel springs; 
bolts, nuts, rivets and other industtial 
fasteners; collapsible tubes; internal 
combustion engines; transformers; ca- 
pacitors, rectifiers, induction and di- 
electric heating units; electrical acces- 
sory equipment for internal combus- 
tion engines; electric lamps, incan- 
descent and fluorescent; radio, radar 
and television equipment, except 
home type; radio bs telephone and 
telegraph communication equipment; 
storage batteries; primary batteries, 
dry and wet; x-ray and therapeutic 
apparatus; motor vehicles, except pas- 
senger type; small arms; small arms 
ammunition; cooperage; millwork, 
such as door frames, windows, etc.; 
prefabricated wooden buildings; fruit 
and vegetable baskets; wooden boxes; 

Also, lasts; wood products—ladders, 
tool handles, etc.; mattress and bed 
springs; wood office furniture; metal 
office furniture; furniture for schools, 
churches, etc.; professional furniture 
for laboratories, hospitals, but not 
beauty shop or barber shop; partitions, 
lockers we shelving; window and door 
screens; restaurant furniture; paper- 


board boxes; fiber cans, tubes and 
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drums; periodicals; books; commer- 
cial printing; loose leaf binders; tires 
and inner tubes; rubber footwear; me- 
chanical rubber goods; leather belting; 
shoe findings; luggage; saddlery and 
harness; flat products; concrete 
products (reinforced ) ; abrasive prod- 
ucts; insulation, packing and gaskets; 
cutlery; edge tools; hand tools; files 
and rasps; hand saws and blades; 
other hardware; plumbing fixtures; 
oil burners; heating aa cooking 
equipment, except residential; metal 
doors and sash, frame, etc; sheet metal 
products, such as roofing, culverts, 
etc., except awnings and radiator en- 
closures; farm wagons, wheel barrows 
and hand carts; aircraft, scientific and 
surveying instruments; mechanical 
measuring and controlling instru- 
ments; opitcal instruments and goods; 
dental, surgical and medical instru- 
ments and appliances; photographic 
equipment; clocks and watches; pens 
and pencils; marking devices; buttons, 
needles, pins and fasteners; brooms 
and brushes; morticians’ goods; fire 
fighting equipment; repair and re- 
placement parts. 


Products Not Under CMP 


The tentative list of products for 
which applications are not required is 


as follows: Motor vehicles—passen.. 

type; household refrigerators 2 
freezers and comfort air CONditionino. 
heating and cooking equipmen.” 
residential; household electricaj ap. 
pliances; vending and amusemen 
machines; sewing machines—hoyg. 
hold; vacuum cleaners — household. 
home radio and television sets; auto, 
mobile trailers (not including tryg, 
or house trailers); sheet metal awn. 
ings and radiator enclosures; venetiay 
blinds; household furniture; prof. 
sional furniture for beauty and barbe, 
shops; window shades; women’s hand 
bags; small leather goods; household 
stamped and pressed metal product 
(including enameled ) ; domestic laup. 
dry machinery; household service 
equipment, such as dishwashing ma. 
chines, water softeners, polishing mu. 
chines; motorcycles and bicycles; jew. 
elry and jewelry findings, silver and 
plated ware; pianos, organs, musical 
instruments and parts; games and toys, 
children’s vehicles; dolls; sporting and 
athletic goods; artist materials; cos. 
tume jewelry; artificial flowers; lamp 
shades; barber and beauty shop equip. 
ment; signs and advertising displays 
umbrellas and canes; cigarette holders 
and tobacco pipes; soda fountain and 
beer dispensing equipment. 








Measurement of the loads on a lathe tool by SR-4 strain gages were among the problems 
solved by engineers of Jones & Lamson Machine Co. in preparation for a broad research pro 
gram on carbide high-velocity turning. The work was reported by Leif Fersing, experiment 
engineer, at the annual meeting of the American Society of Mechanical Engineers. 
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A number of papers of interest to 
materials engineers and designers 
were presented at the 99th meeting 
of the Electrochemical Society in 
Washington, D. C. om Apr. 8 to 12. 
Discussions were conducted in six 

ups, covering electric insulation, 
electronic and luminescence, rare met- 
als, electrothermics, industrial electro- 
lytic problems, and theoretical electro- 
chemistry. 

The sessions on electric insulation 
heard several papers on the manufac- 
ture, composition and insulating prop- 
erties of glass-fiber paper in addition 
to three interesting discussions on the 
use and properties of plastic laminates 
in dielectric applications. 

John M. Leonard, U. S. Naval Ord- 
nance Plant, Indianapolis, in an eval- 
uation of the effect of fungi on some 
of the new plastics, showed that in 
certain cases the problem has lost the 
seriousness it once had. The results of 
intensive research on fungicides has 
also lessened the danger to electronic 
equipment. 

The preparation, production and 
fabrication of asbestos electric insula- 
tion was discussed by Jesse M. 
Weaver, of Raybestos - Manhattan. 
American sources of asbestos have not 
produced material up to the quality 
standards of imports, for reasons given 
by Mr. Weaver. He suggested a num- 
bet of approaches toward improving 
the native product, and evaluated the 
insulating applications of asbestos and 
the refining methods used in Europe. 

E. B. Fehr and A. P. Haase, of the 
General Electric Co., presented a 
paper on Terratex, a new material 
based on asbestos sheet, used for spac- 
ing and insulating metal parts in 
vacuum tubes. A comparison was 
made between Terratex as to cost, 
availability and ease of fabrication, 
and the differences between the me- 
chanical properties of the two ma- 
terials were explained. The new form- 
ulation has important advantages with 
fespect to tube noise and microphon- 
ics, according to the authors, but is 
limited in its usefulness in other re- 
spects. 

The Rare Metals group heard four 
particularly interesting papers on 
molybdenum, covering mechanical, 
physical and fabricating properties. 
E.S. Byron and R. F. Baker, of West- 
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Materials Discussed at Electrochemical Society Meeting 


inghouse, covered the effects of work- 
ing on the properties of molybdenum. 
Heat treated, unworked molybdenum 
made by powder metallurgy process 
has an ultimate strength of about 
60,000 to 70,000 psi and an elongation 
of usually less than 1%. Upon rolling 
or forging at suitable temperatures, 
however, the strength increases and, 
under some conditions, the ductility 
is greatly improved in the direction 
of the metal flow brought about by 
the working. The hardness during 
working is increased more or less 
equally in all three axial directions, but 
there is little improvement in strength 
or ductility in the compressive direc- 
tion, that is, the direction in which 
flow does not take place. 
Investigations on the ductility of 
recrystallized wrought molybdenum 
were reviewed by W. E. Few and G. K. 
Manning, of Battelle Memorial In- 
stitute. It has been found that wrought 
molybdenum wires are extremely 
brittle when quenched from 3800 F, 
but ductile if cooled slowly. Reheating 
the quenched wires within the tem- 
perature range of 2000 to 3500 F 
also restores the ductility. The mech- 
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anism causing these differences is not 
fully understood, and studies are in 
progress which attempt to link the 
varying ductility with small changes 
in chemical composition. 

A third paper, by B. Rightmire and 
John Wulff, discussed brittleness of 
recrystallized molybdenum. From ten- 
sile test studies on polycrystalline 
molybdenum annealed and tested in 
controlled atmospheres, it was found 
that single crystal molybdenum wire is 
stronger and more ductile than room- 
temperature fully-annealed polycrys- 
talline wire. At 572 F both exhibit 
ductile fracture, but the polycrystal- 
line material is stronger. Auxiliary 
studies using molybdenum of different 
purity and heat treatments in different 
atmospheres indicate that the above 
mechanical behavior may be attributed 
more readily to grain boundary pre- 
cipitates than to texture. 


Various mechanical properties of 
(Continued om page 13) 
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away ruinous “G’s”—assures safe shipment of delicate and ri 
costly equipment to any corner of the globe. Yet Texlite me 
: the 
simplifies and speeds packaging—makes every packer a skilled packer. 
TEXLITE rubberized curled hair 
e combines high deflection with low density—weight ranges from 3 to 5 
Ibs. cu. ft. 
e is unaffected by changing moisture and temperature conditions. | 
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e is dust free—fungus resistant. w 
e may be used again and again. 7 
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SPONGEX® cellular rubber, SPONGEX CELL-TITE® with almost zero abs 
water absorption and 0.28-0.30 K factor, and TEXFOAM® latex foam Re 
rubber. Perhaps one of these materials better meet your product’s needs. Te 
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If you have a protective packaging problem, consult our packaging division. Ag 
Let our laboratory analyze, and prescribe, the protective requirements . 
for your products for safe shipment anywhere—by land, sea or air. ' 
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arc-cast and powder metallurgy molyb- 
djenum were covered by J. H. Bechtold 
and H. Scott in a discussion of their 
investigations. Having found that mo- 
lybdenum can be so wrought and 
annealed as to have high ductility as 
fully recrystallized, an effort was made 
-o make a comparison in this preferred 
condition of one lot of molybdenum 
as consolidated by powder metallurgy 
methods with another lot consolidated 
from powder by arc-casting. The re- 
sults show very little difference be- 
tween these products in either tensile 
properties determined over a range of 
remperatures above and below atmos- 
pheric or in creep strength at 1600 
F. Particularly significant is the find- 
ing of a well-defined transition be- 
tween ductile and brittle fracture on 
tensile test at a temperature only 
slightly below atmospheric which is 
similar to that occurring in iron at 
lower temperatures. 

The fine-grained, fully recrystallized 
condition in pure molybdenum is un- 
favorable to creep strength as it is 
known to be in other pure metals, but 
its creep strength is remarkably high 
relative to other pure metals of lower 
melting point and even to alloys of 
the same. 


New Technique Developed 
to Study Corrosion 


Electrochemists at one of the coun- 
try’s largest industrial research centers 
have established another beachhead in 
their battle against the harmful effects 
of corrosion. A new technique, de- 
signed to measure the effects of corro- 
sive solutions, may substantially re- 
duce the nation’s annual corrosion 
costs, estimated at $5.5 billion, or 
about $37 per person. 

Developed at Armour Research 
Foundation of Illinois Institute of 
Technology, under the sponsorship of 
the National Advisory Committee for 
Aer iutics, the new method is simi- 
lar to television scanning and can be 
used for detection, study, recording 
and analysis of corrosion phenomena. 





of ¢ 


Dr. Howard T. Francis, supervisor 


trochemistry at the Foundation, 


pypni.;. ° ° 

€xplained that scientists can now 
Measure corrosion as it takes place, 
regardless of the metal involved. 
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CHLORINE CELL COVER: Previous cement covers deteriorated 
a rapidly, gave rise to contamination in vorce cell, with consequent 

increased current and maintenance costs. Now made of material 
that combines high strength with superior electrical and chemical resist- 
ance to give longer life, cleaner product. What material ? 


2 BATTERY VENT CAP: Permits gases to escape from auto bat- 
@ tery without letting acids out. Must be low in cost, resistant to 

acids. Should permit high molding rates, easy assembly and cement- 
ing of two halves. What material would you try first? 


Answers: No. 1—Ace Molded Hard Rubber greatly increased life of 
vorce cell covers, may do same for your designs. No. 2—Try Ace Parsan 
(polystyrene) first for any job similar to this Ace-molded vent cap. 


Yes, sometimes it’s hard rubber, sometimes one of the 
other plastics that’s best. Ace, with many hard rubber 
and plastic compounds to choose from, is fully equipped 
to supply whatever you need. 


Ask for ACE Handbook 



















































HARD RUBBER and PLASTICS 
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Unfailing compressibility of 


SPONGEX 


CELLULAR RUBBER 


DAMS WATER 
...VENTS AIR 


in Ventmaster automatic valve 
for hot water heating systems 


Uncompressed, this disc of Spongex cellular rub- 
ber forms an orifice of thousands of intercon- 
necting cells which permit air to pass through the 
valve. Water, following the same path, causes 


companion hygroscopic discs to swell, compres- 
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sing Spongex into a dam to shut off water flow. least 

Heat from the radiator dries the hygroscopic discs; and § 

in Ol 

the Spongex cells open. Air again passes through enan 

the valve. This cycle continues year after year. a 

and f 

Unfailing compressibility under widely varying e 

; temperature changes, as required in this Vent- Corp 

master application, is an outstanding characteris- mate: 

: oy. devel 

tic of Silicone Spongex. Even at —100° F or at 

450° F, Silicone Spongex continues to function. tial 

sure 

Ventmaster automatic air vent Years of specialization have developed a wide 

‘ : How 

by Spongex know-how with cellular rubber . . . its “ 

The Keeney Manufacturing Co., er ar ' ; nat | 

+r advantages and limitations under widely varying nerf 
Newington, Connecticut. RT. Z 

applications. We always are glad to have you draw sade 
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on this experience for your cellular rubber needs. e- 
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This new booklet on the properties ¥ 

of, test data on, and specifications for rese 

cellular rubber has just been released. It’s - 

. Or to 

concise, and a valuable reference source. hes 

Write for a free copy today. Am 
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SHEETS * CORDS + TUBING + STRIPS * MOLDED, EXTRUDED OR DIE-CUT SHAPES AND FORMS 


THE SPONGE RUBBER PRODUCTS COMPANY 
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MATERIALS & METHODS 





Engineering Materials in Ordnance Equipment 





Materials engineering is playing an all important role in the 


present build-up of our defense strength. Col. Mesick reviews the major 


applications of engineering materials in our military equipment, 


and discusses some of the current problems now facing the Ordnance Corps. 


¢ IT HAS BEBN ESTIMATED that at 
least 10,000 different types, classes 
and grades of materials are required 
in ordnance production and main- 
tenance. This should give some idea 
of the scope of Ordnance interests 
and problems in the field of materials 
engineering. 

It is the policy of the Ordnance 
Corps to use standard commercial 
materials wherever practicable and to 
develop and prescribe special materials 
only where necessary to obtain essen- 
tal military characteristics and to as- 
sure reliable performance under the 
wide range of service conditions. 
However, it must be borne in mind 
that the need for assurance of adequate 
performance under all probable serv- 
“e conditions makes it necessary to 
mpose on materials for some ord- 
nance applications more severe re- 
quirements than those generally spe- 
ced for similar civilian equipment. 

We view the broad program of 
esearch and development of mate- 
tials for use in ordnance as consisting 
of two parts. The first, and by far the 
arger, is supported and conducted by 
American industry in its constant en- 
favor to provide new and improved 
materials for civilian use in motor 
vehicles, farm machinery, aircraft, 
‘adios, refrigerators, and hundreds of 
other items. The second part consists 
p ' our specific Ordnance research and 
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development program to provide 
materials which at present have no 
commercial counterpart; and to en- 
courage and promote the speedy de- 
velopment of those new and better 
materials which will lead to improved 
ordnance equipment. To the extent 
practicable with our available mate- 
rials engineers, we keep abreast of 
industrial development and standardi- 
zation of materials, procedures and 
test methods. 

It is obviously impossible to discuss 
here in detail all the materials of 
importance to the Ordnance program. 
Therefore, the best that can be done 
in the following paragraphs is to 
review broadly the applications of the 
major engineering materials in mili- 
tary equipment. 


Steel and Iron 


Steel is the predominant material 
of ordnance construction. The types, 
classes, grades and combinations of 
physical properties are too numerous 
even to mention here. Armor for tanks 
and other combat vehicles requires 
combinations of physical properties, 
not required normally for construc- 
tional applications, to provide the 
maximum ballistic protection for the 
weight used. The three major factors 
are soundness, hardness and tough- 
ness. As a result of many years of 


by COL. BENJAMIN S. MESICK, Chief, Research and Materials Branch, Ordnance Corps 


research, development and testing, 
including the experience gained dur- 
ing World War II, we have estab- 
lished definite correlation between 
these properties and ballistic per- 
formance against conventional armor 
piercing ammunition. This makes it 
possible to use tests which can be 
made in the laboratory for quality 
control and acceptance of armor. It 
is expected that the tremendous bur- 
den, expense and delays associated 
with ballistic testing during World 
War II can be greatly reduced if not 
eliminated in current and future pro- 
duction. 

To obtain the necessary soundness 
and high hardness with adequate 
toughness, as determined by low tem- 
perature Charpy impact test, presents 
no serious or unusual technical prob- 
lems to steel producers, fabricators 
and foundries accustomed to supply- 
ing high quality heat treated steel 
plate or castings, except where thick- 
ness and mass are considerably greater 
than found in quenched and tempered 
parts for commercial use. However, 
steel mills and foundries working in 
close cooperation with Watertown 
Arsenal have been able to obtain com- 
binations of hardness and toughness 
in sections 6 in. and over in thickness, 
which a few years ago would have 
been consideréd impracticable if not 
impossible. 























During World War II steel armor 
was welded with austenitic electrodes 
containing approximately 8 nickel 
and 18% chromium. Since then, 
Watertown Arsenal has continued the 
research started during the war by 
NDRC to provide ferritic electrodes 
suitable for welding armor and high- 
strength constructional steels. This re- 
search and the developmental work of 
industry has resulted in the availability 
of ferritic electrodes and much of the 
technical information necessary to pro- 
duce strong tough welds in armor. 
We look to industry for the applica- 
tion of these to production welding 
on armored vehicles which will be 
necessary to conserve chromium and 
nickel; and for the development and 
application of automatic welding pro- 
cesses utilizing ferritic electrodes, 
which is very desirable. 

Other ferrous metals, including 
malleable and pearlitic malleable iron, 
are used in ordnance. We expect that 
the newer nodular graphitic (or duc- 
tile) cast iron also will find many 
applications. It already has found 
some uses in ammunition. 


Heat and Erosion Resistant Materials 


Heat and erosion resistant mate- 
rials are becoming increasingly im- 
portant to our success in providing 
new and improved weapons. To with- 


stand higher velocities or increased 
rates of fire, guns (both large and 
small) must be lined with materials 
which not only retain strength at 
elevated temperature but will not be 
eroded or worn away at a rapid rate 
by hot gasses and mechanical action 
of the projectiles. Some components 
of guided missiles also present com- 
plex materials problems. The practical 
solution of these problems is made 
more difficult because thus far the most 
promising materials for such applica- 
tions contain very high percentages of 
critical alloys and, therefore, it is ap- 
parent that the development and eval- 
uation of alternate materials must be 
undertaken. 

Before real progress can be made in 
this field, better laboratory methods 
of evaluation must be developed to 
provide a means of rapidly screening 
prospective materials. The use of por- 
celain-coated mild steel to replace 
stainless steel in manifolds and muf- 
flers of combat vehicle engines is 
being investigated as one means of 
conserving critical alloys. 


Nonferrous Metals 


Although the tonnage of nonferrous 
metals used in ordnance is small when 
compared with steel, these materials 
play a vital part, particularly in artil- 
lery fire control instruments and am- 


munition as well as in 
tional applications in mo 
mobile equipment. 
Copper Alloys—Traditionally ¢,, 
tridge brass (70 copper, 30% zine, 
has been used in larger quantitie 
than all other nonferrous metals Car 
tridge cases ranging from Caliber 3 
to 120 mm are required by the mj. 
lion. The diminishing supply of cop. 
per and zinc and technica! problesr 
arising in connection with weapons of 
new design make it necessary to tury, 
more and more to steel for Cartridge 
cases, which involves numerous prob. 
lems that cannot be dealt with jp , 
brief general discussion. 
Aluminum—Aluminum alloys, by. 
cause of their potential criticalnes 
during a large military production 
program, generally are used in ord. 
nance equipment only where the 


> COnvep. 
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provide a great advantage over les 
critical materials. During World W2 
II Ordnance was allowed very little 
wrought aluminum alloy products 
since these must be made from pri- 
mary metal and carefully segregated 
scrap. However, we were permitted 
use considerable quantities of castings 
made from alloy ingots which ¢ 

smelters were able to produce within 
reasonable composition limits from 
miscellaneous mixed aluminum scrap. 
The outstanding result of cooperation 
among the smelters, the die casting 


A variety of engineering materials selected to meet severe end service requirements are used in the modern tank. (Courtesy U. S. Arm 
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‘adustry and the Ordnance Corps was 
crecificarion AXS-679, under which 
were procured millions of die cast 
arts, mostly ammunition compo- 
vents. The series of die-casting alloys 
covered by this specification, and its 
wccessors, Which require no primary 
aluminum, has found wide use in in- 
jystry and undoubtedly will continue 
«) be used in ordnance. 

Standard commercial alloys are 
sed for practically all of the limited 
number of ordnance applications for 
which wrought aluminum is con- 
dered to be essential. Ordnance sup- 
ported research aimed at the improve- 
ment of physical properties of high 
srength alloys in thick sections (11/2 
in. and over) for special applications 
has produced some beneficial results 
which are expected to be reflected in 
commercial products. 

Magnesium—The constant demand 
for improvement in performance with 
reduction in weight in all classes of 
ordnance equipment has led us to 
consider all kinds of constructional 
macerials which provide a_ high 
strength-density ratio. Although much 
can be accomplished through the use 
of high strength steels, there are many 
applications where further savings 
cannot be made through reduction of 
section thickness and, therefore, we 
must look to some material of lower 
density. Because of the natural limita- 


we 
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tion on availability of aluminum, we 
turn to magnesium, which can be pro- 
duced in larger quantity. Several fac- 
tors have retarded the wide use of 
magnesium alloys in ordnance design. 
While lack of definite knowledge of 
the possibilities and limitations of 
these materials and limited experience 
in their fabrication undoubtedly have 
been the chief deterrents, poor resist- 
ance to abrasion, heat and corrosion 
also have been real obstacles. 

However, the practically unlimited 
availability of raw material, particu- 
larly magnesium salts in sea water, and 
the steady progress in development of 
alloys with better physical properties, 
such as has resulted from Army sup- 
ported research by Dow Chemical Co. 
during the past four years, has caused 
the Ordnance Corps to continue the 
search for solutions to the various 
technical problems. We have had very 
encouraging results from research at 
Frankford Arsenal to provide a pro- 
tective surface treatment. A new pro- 
cess has been developed for producing 
electrolytically a hard, adherent, re- 
fractory ceramic coating, which prom- 
ises to provide protection against 
corrosion far beyond anything now in 
use commercially, together with excel- 
lent resistance to abrasion and ability 
to withstand heat. This will open the 
way to wider use of magnesium al- 
loys in ordnance and industry. 


a large caliber projectile. 
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Titanium—Titanium and _ tita- 
nium alloys should not be omitted 
from any current discussion of con- 
structional materials of high strength- 
density ratio. Although these materials 
are not used in any ordnance item 
currently scheduled for production, 
the availability of titanium ore, the 
exceptional strength of the alloys at 
normal temperatures, plus unmatched 
corrosion resistance make it appear 
certain that they will be used in many 
ordnance items where it is important 
to reduce weight and improve per- 
formance. It is conceivable that tita- 
nium alloys can be substituted thick- 
ness for thickness for steel armor, re- 
ducing armor weight by about 40%. 
Similar weight savings in some struc- 
tural components of military vehicles 
also are anticipated. So much has been 
written recently on this subject that it 
is considered unnecessary to devote 
further time to detailed discussion 
here. 


Rubber 


As often stated, the mechanized 
Army of today literally rides into 
battle on rubber, with the predomi- 
nant use being in combat and trans- 
port vehicles. Successful use of rubber 
in military tanks, trucks and other 
vehicles requires the same properties 
in the material and the availability of 
the same engineering data which you 
find necessary for automotive applica- 
tions. In addition, special character- 
istics must be obtained in some mate- 
rials and more engineering data must 
be provided to meet the more severe 
conditions of military service. Some 
of these conditions are suitability at 
extreme temperatures, resistance to 
unusual fuels and lubricants, mainten- 
ance of original properties after 
lengthy periods of exposure, and suf- 
ficiently high strength properties to 
permit Operations on rough terrain 
found in battle areas. 

In addition to meeting the specified 
military requirements, there is the 
ever present problem of conserving 
our natural rubber stockpile vo assist 
in gaining independence of foreign 
sources of supply. This becomes ex- 
ceedingly difficult when it is recog- 
nized that we must not only maintain 
minimum properties in the material 
but seek constant improvement. The 
largest consumption of natural rubber 
is in large-size tires where an adequate 
replacement material has not been 
found. The Office of Rubber Reserve. 
in cooperation with the Ordnance 
Corp and industry, is actively prose- 
cuting this problem, and an early and 
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successful conclusion is hoped for. 
One of the most difficult rubber 
problems in motorized equipment 
which the Ordnance Corps has been 
called upon to meet is the joint re- 
quirements of flexibility at low tem- 
ratures and resistance to oils and 
fuels. The butadiene acrylonitrile rub- 
bers with low acrylonitrile content 
compounded with plasticizers of as 
low an extractability as possible are 
the best rubbers for this purpose cur- 
rently available. However, research is 
being conducted to develop improved 
materials, and several offer promise. 
In non-oil resistant applications, 
many rubber plastic combinations, 
modified rubbers and low styrene buta- 
diene rubbers offer advantages and 
improvements relative to specific 
properties, such as oxygen and ozone 
resistance, increased abrasion resist- 
ance and tear strength, and better 
low-temperature brittleness. 


Plastics 


Plastics are of interest to ordnance 
for several reasons. Since, generally, 
they can be synthesized from organic 
sources, placing little or no demand 
on our mineral resources, availability 
of plastics is governed mainly by pro- 
duction facilities rather than inflexible 
natural limitations. For this reason, 
from a long range viewpoint, plastics 
can be considered more expendable 
than most other classes of engineering 
materials. Consequently, for applica- 
tions where the material in the item 
cannot be recovered, the use of plas- 
tics in lieu of metals represents con- 
servation of natural resources. It is 
possible with plastics to synthesize 
materials with a wide variety of physi- 
cal as well as chemical properties. In 
addition, fabrication techniques have 
been and are being developed which 
permit much more flexibility of de- 
sign than is obtainable with other 
materials. 

The general public, unfortunately, 
frequently is made aware of the short- 
comings of plastics due to the many 
misapplications in which they have 
been involved. It is the aim of the 
Research and Materials Branch of the 
Ordnance Research and Development 
Div. to avoid improper usage like the 
plague. Those who have worked with 
plastics, on the other hand, are well 
aware of what they can do and are 
convinced that they should at least be 
considered in the development of 
every new item of ordnance. Fre- 
quently, the requirements for the item 
obviate the need for further discus- 
sion. For some uses, plastics simply 
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will not work. On the other hand, 
the advances which have been made 
during the last year or two are un- 
familiar not only to the public but to 
very many design engineers. There 
are plastics today with tensile strength 
of the order of 100,000 psi, impact 
resistance of 25 ft-lb, and flexural 
strength of 32,000 psi. These figures 
compare favorably with properties of 
metals. There are also several plastics 
which will withstand the extremely 
low temperatures which we may en- 
counter in the event that we have to 
fight a war in the Arctic. 

Already, plastics have proven them- 
selves in such industrial applications 
as fuel lines, water storage tanks, 
electrical housings, and wire insula- 
tion. It has been rather well estab- 
lished that the plastic-glass-fiber boat 
is here to stay. Plastics have proven 
satisfactory in the aircraft industry for 
many structural parts, for fuel lines, 
for windshields, and even in propel- 
lers. Ask the fisherman about the 
plastic-glass combination fishing rod. 

The successful functioning of plas- 
tics in a number of these tough ap- 
plications give assurance that at least 
from the standpoint of performance, 
plastics are worth considering. It is 
well recognized that many of the best 
materials for these uses are not yet in 
sufficient supply for general utiliza- 
tion, and also that mass-production 
techniques have yet to be perfected. 
It is, however, within the realm of 
possibility that the plastic car will be 
produced in the not too distant future. 


Adhesives 
Up until fairly recent years most 
structures were joined together 


through the use of nails, screws, weld- 
ing, soldering, rivets, and various 
mechanical means, such as threaded or 
friction joints. With the advent of 
synthetic resins, there began an inten- 
sive study to develop adhesives. Ini- 
tially, most of this work was concen- 
trated on adhesives for wood. The suc- 
cess of this program was shown by 
the widespread use of large glued 
wooden parts for shipbuilding and air- 
craft construction. A further outcome 
was the development of a variety of 
combinations of different materials, 
such as wood-metal, metal-plastic, 
plastic-glass, and many others. 

The Ordnance Corps is concerned 
with many problems involving the use 
of marine grade adhesives, such as 
sealing and luting compounds for pro- 
tection of vehicles in deep water ford- 
ing operations and for securing water- 
tight joints in general in automotive 


equipment. To these can be added th. 
special problems of sealing artillery 
fire control instruments and jOinin, 
components of ammunition. It jg nec. 
essary that adhesives for most of these 
applications be capable of withstanj. 
ing extremes of temperature and Other 
severe conditions to which milit 
equipment is exposed. 


ary 


Organic Coatings 


Protective coatings have advanced 
rapidly in the past ten years, The 
materials shortages of World War || 
made it necessary for us to use many 
raw materials which had not bee, 
used before. While we were able to 
meet the minimum requirements and 
obtain indications of the possibilities 
of new formulations, the necessity for 
frequent changes and other urgent 
problems made it impracticable to do 
research and development necessary to 
obtain the best protection with the 
available materials. After the war 
steps were taken to more thorough; 
evaluate the mewer materials and 
formulas and to find solutions fo; 
some of the difficulties that had been 
encountered. 

The desirability of using fast air. 
drying organic coatings has been re- 
cognized for a long time. Lacquers 
appear to provide a logical solution, 
but in the past they have been con- 
sidered inferior to enamels where 
severe service is anticipated. Also, it is 
very difficult, it not impracticable, t 
obtain a satisfactory lustreless finish 
with lacquers. After gloss finish was 
authorized for use under some condi- 
tions, Ordnance, in cooperation with 
the paint industry, developed a lac- 
quer refinishing system consisting of a 
sanding surfacer and a full-gloss top 
coat. Specifications for these materials 
have been issued. Approximately 
three years of outdoor exposure of 
panels indicates that this lacquer sys- 
tem closely approaches the alkyd 
enamels in durability, gloss and color 
retention. At the present time, [¢- 
search is being conducted on the s0 
called “hot lacquer”, and specifications 
requirements are being determined 
for these materials for automotive and 
ammunition finishes. 

One of the latest additions to the 
resin field is the styrenated alkyd. This 
resin has very fast drying and, ap- 
parently, excellent durability charac: 
teristics. It has one drawback for gen- 
eral ordnance applications in that i 
has poor solvent resistance. This chat- 
acteristic is not objectionable, how: 
ever, in coatings used for ammunitio®. 
Enamels based on this resin have bee 
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jeveloped for such use, and data ob- 
ined so far indicate that they are far 
iperior to those used for the same 
urpose during the past war. Indica- 
tions are chat, insofar as the resin may 
be available, it will be used in large 
yantities for ammunition and, pos- 
xibly, other applications in the future. 
Testing time has always been a 
jrawback in the procurement of pro- 
ective coatings. Much research has 
been devoted to methods of test that 
will reduce the time necessary be- 
ween manufacture and acceptance or 
rejection of the coating materials. The 
following will serve as examples of 
the progress attained by the Ordnance 
Corps in shortening the testing time: 
A specification for a wood sealer 
specified a two-weeks test for fungi- 
cidal activity. Research produced 
methods of tests for fungicides not 
previously available. Now methods of 
chemical analysis are available for 
pentachlorophenol, salicylanalide, and 
phenyl mercuric oleate, cutting the 
testing time from two weeks to ap- 
proximately one day. Another prob- 
lem arose because of the lack of re- 
liable test methods. Certain paint 
manufacturers were substituting zinc 
chromate and white lead for the speci- 
fied pigments, red lead, lead chromate 
and zinc oxide. This practice was 
stopped by the development of specific 
test methods for red lead and lead 
chromate in this particular pigment 
combination. Of particular interest to 
the paint industry. was the develop- 
ment of specific methods of analysis 
of phthalic anhydride and other di- 
basic acids. Formerly, the accuracy of 
analysis was in the neighborhood of 
+2%. The new methods have re- 
duced this error to a maximum of 
+0.5%. 
_ Some painter’s unions have ob- 
jected to the spraying of paints and 
enamels containing lead. To overcome 
this obstacle the Ordnance Corps has 
undertaken an extensive research proj- 
ect to obtain a lead-free primer that 
will give the required protection 
against corrosion. Approximately 100 
different formulations have been 
made, tested in the laboratory, and are 
how on exposure at Aberdeen Prov- 
ing Grounds, Panama, White Sands, 
and Churchill, Canada. These panels 
have been on exposure for over two 
years and, while some failures of 
primers are evident and indicate a 
tend, the test has not progressed far 
enough to evaluate the results and rec- 
ommend the best formulations. 
Perhaps one of the most disap- 
pointing coatings of the past war was 
the lustreless olive drab enamel. It 
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lacked two of the most important 
characteristics—durability and color 
retention. Since camouflage enamel is 
so important, we have formulated 
nearly 100 different lustreless olive 
drab enamels in an effort to provide 
a better material for nonfading, dur- 
ability and abrasion resistance. Panels 
bearing these enamels are currently on 
exposure at Sierra Ordnance Depot; 
a location chosen for its climate, ex- 
tremes of temperature, and sand 
storms. It is believed another year of 
exposure will give the answer. 

It being generally agreed that the 
paint finish is no better than the sur- 
face to which it is applied, Ordnance 
has not neglected this phase of the 
problem. A superior phosphoric acid 
metal conditioner has been developed 
and is currently being procured. A 
new type of test to determine the 
quality of heavy phosphate coatings 
has been developed to replace unreli- 
able salt spray test. This new test was 
developed just recently and has not 
been specified up to this time. 

Along with research on protective 
coatings, cleaning compounds of vari- 
ous types are being investigated. To 
date, a self emulsifying grease clean- 
ing compound has been developed 
that appears to be far superior to ma- 
terial currently being procured. An 
effective alkaline cleaner and paint 
stripper of low pH (under 12.5) has 
also been developed. 

This discussion provides indica- 
tions of the scope of ordnance in- 
terests and problems in the field of 
materials engineering. From experi- 


ence during and since the last war, we 
are convinced that to the extent prac- 
ticable, we should equip ourselves to 
make effective use of all available 
materials in order to promote the de- 
velopment of new and better Ord- 
mance equipment and practice true 
conservation of materials in event of 
any emergency. The word “we” does 
not include only Ordnance personnel 
or all Government agencies, but ap- 
plies to materials engineers, metallur- 
gists, chemists and others throughout 
Government and industry. 


This article is based on a paper presented 
at the Society of Automotive Engineers Na- 
tional Passenger Car, Body and Materials 
meeting in Detroit, Mar. 6-8, 1951. 





Steel is again being adopted for cartridge 
cases to replace scarce copper alloys. 


Amphibious 2'2 ton trucks, commonly known as Ducks, at a storage depot awaiting overseas 
shipment. (Courtesy Signal Corps) 
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Carbonitriding Produces Hard Case 


at Lower Temperatures 


by SAMUEL DAMON, 
Materials Engineering Dept., Westinghouse Electric Corp. 


@ IN THE TREATMENT OF steels to 
produce file-hard surfaces it has been 
found possible to improve the hard- 
ness of the case greatly, as well as to 
reduce the temperature at which the 
case is formed, by the introduction of 
ammonia along with the carburizing 


medium. This manner of case produc- 
tion is very similar to liquid cyaniding 
in the type of case formed, and there- 
fore, it is sometimes spoken of as dry 
cyaniding. In the presence of nascent 
nitrogen supplied by the ammonia, 
carbon is absorbed into the steel at 


A number of adding machine parts that were carbonitrided. 
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Where large quantities of 
small parts can be treated 
simultaneously, dry 
cyaniding has advantages 
of lower cost, less dis- 
tortion, and cleaner, sate, 
operation. 


temperatures well below the ordinary 
carburizing range. Thus, in the region 
of 1110 to 1560 F, a surface high in 
carbon and nitrogen can be produced 
which can be hardened by atmospher 
cooling or oil quenching. 

The type of case produced, ix 
hardness, depth, carbon-nitrogen con- 
tent, and other characteristics, is de- 
termined largely by the temperature 
the time, and the ratio of ammonia to 
carburizing constituents in the gas 
These variables are set after the type 
of case desired has been determined 

The series of photomicrographs 
shows how the type of case is altered 
as the temperature and time of treat- 
ment change. As would be expected, 
the depth increases with temperature 
and time; however, in addition, the 
type of case formed varies as the tem- 
perature is changed. The case formed 
at temperatures up to 1290 F shows 
a characteristic white layer and onl; 
a small amount of martensitic con- 
stituents below this point. As the tem 
perature is increased above 1290 f, 
the case assumes more and more the 
appearance of a carburized. surface 
However, the nitrogen content of this 
case is higher than would be found in 
any ordinary carburized case. m 

For processing the parts a gas-tight 
furnace is employed. It is equipped t 
insure adequate and uniform distrl- 
bution of the gases throughout the 
charge, usually by fan circulation. A 
cooling chamber, as well as quenching 
tanks, are used to give flexibility 10 
cooling rates. An atmosphere such 45 
is delivered by an Endogas generato! 
is fed to the furnace, and through a0- 
other inlet are introduced metered 
quantities of ammonia and a carburiz- 
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_ oas such as methane. The treat- 
"~ + ig completed by cooling in the 
me atmosphere or by oil quenching. 
sa 


jivantages Of Method 


The benefits of this type of treat- 
ment include extremely high wear 
sistance, high case hardness follow- 
ng relatively low treating tempera- 
ures, and less drastic quenching re- 
wirements. In addition, plain steel 
-an be substituted in many cases for 


f Jioy steels where core properties are 
od aot too important. Some evidence 
’ exists Which indicates that increased 


sistance to corrosion results from 
his treatment. Among other advan- 
ages of this method is its lower cost, 
specially on small parts where large 
fer quantities can be treated simultane- 
ously. Distortion during processing is 
much reduced. Finally, the operation 
f carbonitriding equipment is much 
cleaner and mi than for liquid 
yaniding equipment. 


101 Hi =6The accompanying figure shows a 
“ variety of adding machine parts fol- 
om lowing carbonitriding treatment. 
= Other parts today being treated by 

this method include ball bearing 
“ races, separators and spacers, gears, 
‘e hain links, typewriter parts, set 


screws, and many other types of parts 
ibjected to wear. 


ve Ia Typical Application 


a An example of the application of 
hs rbonitriding will give an indication 
ed f its usefulness. In an investigation 
at: nto many materials for use as liners 
a, n the compacting of silicon carbide 
ire lightning arresters, the most satisfac- 
he cory from a cost per compact stand- 
n- point was found to be cold-drawn 
ed low-carbon steel tubing which had 
ws been carbonitrided. 

l} The tubing is cold drawn to final 
n- limensions running from 2- to 4-in. 
a LD. and cut off in 5-in. lengths to 
r, form the liners. Each batch of liners 
1¢ 


s treated 4 hr at 1650 F, furnace 
¢ ooled to 1290 F, held for 1 hr, and 
il quenched. This is followed by tem- 
in pering at 390 F for 2 hr. Because of 
the low quenching temperature used, 
adequate hardening is obtained with- 
ut an objectionable amount of dis- 


(Ortio 
: The resulting liners are found to 
‘i ‘ast long enough, and to be so low in 
b COst, that it is more economical to use 
. anew liner when dimensional limits 
iS are exceeded through wear than to 
gtind and reharden the core, as was 
? he former practice. 
y _ The accompanying table shows how 


‘N€ various methods compared on a 
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Dry Cyanided, 
l hr. at 600 Cc 


Dry Cyanided, 
1 hr. at 700 ¢ 


Dry Cyanided, 
15 min. at 800 ¢ 


Dry Cyanided, 
30 min. at 800 ¢ 


r 


ry Cyanided, 
l br. at S800 C 


ry Cyanided, 
2 brs. at B00 c 


These photomicrographs show how the temperature and time of treatment affects the type 
of case produced. 


tool cost per compact basis. The 
method formerly employed is listed 
first. Following the machining and 
heat treating operations, the cost per 
piece was 3 1/3c. For the second, 
manufactured from high-carbon high- 


chromium tool steel, the cost was 
3 2/3c. Using a cemented carbide 
liner, the cost rose to 9 1/2c. By the 
carbonitriding technique, the tool cost 
was lowered to less than lc per com- 
pact. 


Comparative Cost Per Compact for Various Liner Materials 














Cost per Piece 
Material Machining (Heat Treatment Finishing Molded 
Shelby Cut off and | Pack carburize,| Grind bore | $ .033 
Tubing chamfer harden and 
temper 
.036 
#15 Tool Cast, anneal, | Harden and Grind bore 
Steel machine and! temper 
grind 
Cemented Grind bore 095 
Tungsten 
Carbide 
Shelby Cut off and | Dry cyanide < 010 
Tubing | chamfer | and temper 
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Alloy Steel Prop Blades 


A PICTORIAL STORY 


For the past two years there has 
been a rising interest in the hot ex- 
truding of steel. In recent months at 
least two steel producers have an- 
nounced their intent to produce hot 
extruded steel tubing having various 
cross-sectional shapes. Possibly the 
first commercial application of hot 
steel extruding is in the production 
of hollow steel propeller blades by 
the Propeller Div., Curtiss-Wright 
Corp. 

The one-piece blades, to be used 
on high-speed combat and commer- 
cial planes, are made from chromium- 
nickel-molybdenum steel in a 5500- 
ton press. Techniques were perfected 
by joint efforts of Curtiss-Wright and 
Air Force engineers. Work was done 
at the Air Force Development Cen- 
ter, Adrian, Mich. Although there 
are many advantages in producing 
propeller blades as extrusions, one of 
the greatest is the saving in ma- 
terial. By former methods, 750 Ib of 
steel was required to make a 10-ft, 
200-lb blade. By extruding, the ini- 
tial requirement has been reduced to 
400 lb. In addition, considerable sav- 
ings are realized in machining time 
required to attain the final shape. 
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Made by Hot Extruding 


A 400-lb billet in this photograph is extruded to form ¢ 
hollow-tube (center) which, after flattening and twie 
becomes a finished blade (right). 
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Here are step-by-step illustrations showing how an extruded blade is produced. 





CORRRTRROC LE ORE aR NeRRRBRRR cM 


} The white-hot billet is then inserted in the die container 3 After reheating, the first extruded shape is returned to the 


press for the second operation, where expanding and taper- 
ing is done. 


of the extrusion press for the first forming operation. 
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The extruded shape is transformed into a blade by again heating 

A and flattening and then forming against a die which provides t 

proper twist and shape. Nitrogen, under 1100-psi pressure, provid 
internal support during this operation. 


Here the shank end of a blade emerges from the third ex- 
truding step. This completes the forming as done by ex- 
truding methods. 
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fits into the propeller hub. 


is the machining of the shank end which ] Completed blades are carefully and completely checked by Magnaflux inspection after inter] 


final flattening and forming. t0 she 
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process industries. 


@ LEAD HAS BEEN an important 
material for handling corrosive chem- 
icals ever since the beginning of the 
chemical and process industries. Al- 
though other materials have been de- 
veloped to compete with lead in this 
feld the use of lead for corrosive 
handling has continued to expand. 
This is partly due to the inherent 
desirable characteristics of lead as a 
corrosion resistant material. But it is 
iso due to the experience gained 
fom long and varied use of lead in 
this field. This experience has taught 
where and how lead may be used to 
best advantage and has led to im- 
provements im construction and in- 
stallation methods which have kept 
pace with developments in the chemi- 
cal and process industries. 

Lead pipe for conducting corro- 
sives, lead heating or cooling coils, 
sheet lead for tank linings, bonded 
lead linings, and various cast lead ob- 
jects all figure among the customary 
uses of this metal. Acid and chemical 
manufacture, pickling, plating, ano- 
dizing, waste recovery, air pollution 
control, and a host of other opera- 
tions are making use of lead’s resist- 
ance to attack by corrosives—particu- 
larly sulfuric acid. 

A review of modern lead construc- 
tion methods will disclose the latest 
techniques and improvements, all of 
Which have passed the test of actual 
industrial application. These include 
improvements in methods of support- 
ing sheet lead; new methods of testing 
lead lis lings and welds; lead bonded 
(0 steel, usually referred to as bonded 
of “homogeneous” lead; lead-covered 
Copper or steel heating coils; and the 
use of acid-proof brick with a lead 
interlining. Little has been published 
(0 show what these improvements are, 
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|mprovements in lead fabrica- 
tion and installation methods 
continue to keep pace with de- 
yelopments in the chemical and 





where they can be used, and how it’s 
done. So here, brought together for 
the first time, are the details. 


Sheet Lead Construction 


Lead rolled into sheet and sup- 
ported in a steel or wooden framework 
(cage construction) or a steel or 
wooden shell lined with sheet lead 
(lead lined construction) are the two 
principal methods of sheet lead con- 
struction. Actually, there are prob- 
ably as many modifications as there 
are applications for both types of 
construction. They are the oldest 
methods of using lead as.a material 
of construction, but still represent the 
major part of all the lead used by in- 
dustry for handling corrosives. 

Sheet lead construction is ideal for 
the storage of corrosive chemicals, and 
is generally regarded as the method 
which requires the least capital outlay. 
Should repairs be necessary, they are 
easily effected in the field, and once 
the vessel’s useful service life has ex- 
pired, the lead can be reclaimed as 
scrap and sold at the highest relative 
rate of any of the common metals. 
Sheet lead can easily be assembled and 
welded in the field with the aid of 
only a lead burning torch. Tanks of 
great variety, both as to design and 
usage—pickling, chromium and cop- 
per plating, anodizing, acid storage, 
manufacture of a wide variety of 
chemicals, etc.—are among the com- 
mon applications of sheet lead linings. 

Cage Construction—The first cham- 
bers for the manufacture of sulfuric 
acid were of cage construction: simply 
large sheet lead boxes supported by 
timbers. Acid chambers today are be- 
ing built with lead walls supported in 
a special steel framework that permits 


New Developments Expand Use 
of Lead Construction 


by KEMPTON H. ROLL, Lead Industries Association 


the metal to move freely with chang- 
ing temperature. A detail of the Mills- 
Packard system for suspending the 
lead while at the same time permit- 
ting freedom of movement is illus- 
trated. 

The cage or basket type of support 
is by no means new, but its merits are 
still not appreciated by many potential 
users. In place of using a steel or 
wooden shell lined with sheet lead, a 
basket or cage-like structure made of 
steel flats and angles welded together 
to form an open framework is used 
for supporting the lead. Depending 
upon the height of the vessel, the 
straps are often placed closer together 
at the bottom than at the top to give 
extra support where hydrostatic pres- 
sure.is greatest. 

This type of open construction in 
which the lead is fully exposed to the 
atmosphere provides an extremely ef- 
fective and inexpensive method for 
cooling liquids which are received hot 
or where heat is generated by reaction, 
such as in battery acid dilution. Heat 
within the vessel is dissipated rapidly 
to the atmosphere by air convection 
and radiation. 

Cage construction offers several 
other advantages over solid steel tanks 
as long as high pressure or vacuum is 
not encountered. The spacing between 
the straps permits a leak to be seen 
immediately. Furthermore, it can be 
repaired from the outside in a matter 
of minutes. If the size of the vessel 
calls for extra support, internal strap- 
ping, which of necessity must pierce 
the lead lining in order to be fastened, 
can be eliminated by using the cage- 
type construction. Instead, strips of 
lead can be burned from the outside 
over the horizontal steel straps and 
thus support the lead externally, as 
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Mills-Packard system of freely suspending 
lead side walls on modern sulfuric acid 
chamber. 
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Cage-type tank construction with strips of 
lead burned from outside over horizontal 
steel strips. 


shown in the illustration. 

Other advantages of cage construc- 
tion are lower material costs and often 
easier assembly in the field, the han- 
dling of bulky and heavy steel sheets 
being eliminated. 

Lead Lined Construction—Sheet 
lead-lined wooden or mild steel tanks 
are in common use and have been for 
many years. Storage vessels for corro- 
sives, nickel, chromium and copper 
plating tanks, anodizing tanks, tanks 
for electrolytic refining of lead, zinc 
and copper, chemical reaction vessels 
and pickling tanks are all common ex- 
amples of equipment lined with sheet 
lead. Lining thicknesses usually range 
between 8 and 16 lb, sometimes two 
or more different thicknesses being 


used in the same vessel, such as in 
areas subject to erosion or where 
greater strength is required. Either 
existing vessels or specially con- 
structed ones of concrete, wood or 
steel can be readily lined with lead to 
make them suitable for handling cor- 
rosives. 

In small storage vessels the lining 
is hung from the top without any 
strapping. More often it is provided 
with additional support by any of the 
means described below. Generally in 
the form of strapping, extra support is 
resorted to when fluctuating tempera- 
tures, fatigue or stress corrosion must 
be considered. In deep tanks, because 
of the high density of lead (0.410 Ib 
per cu in.), loose linings must be 
strapped to overcome the effect of 
gravity. In practice, the optimum 
height of a loose lead-lined vessel 
without benefit of any support from 
strapping rarely exceeds 10 ft, depend- 
ing upon the weight of lead. Good 
vertical strapping practice is to place 
the straps about 18 in. apart and no 
more than 24 in. 

Fastening the straps used to support 
loose sheet lead linings has been 
simplified by a recent innovation mak- 
ing use of automatic stud welding. A 
threaded stud can now be butt-welded 
directly to the inside of the shell with 
a special gun into which the stud is 
loaded. The stud can be welded 
directly through pre-cut holes in the 
lead or between two lead sheets where 
they butt together. Half-oval steel 
strapping is slipped over the threaded 
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Sheet Lead Support 


Bolted Strap 


Drawing showing various methods of modern lead construction. 


stud and on top of the lead, The 
of the strap is recessed to LECEive the 
fastening nut (see drawing), Ate 
bolting the strap, a lead strip jg placed 
over the steel and welded secure 
each side to protect the steel from coy 
rosion. Studs are usually placed op 18 
in. centers; occasionally 12-in., by 
never more than 24-in. 

Occasionally it is advantageous tp 
use a large steel cut washer and, 
roundhead bolt to fasten sheet lead to 
a steel or wooden shell. The bolt 
and washer are covered with a leg 
cap which is burned to the lining. This 
tends to distribute the load over , 
large area and thus aids in minimj,. 
ing fatigue. The bolts used in this 
manner are evenly spaced over the 
entire lining at about 18-in. centers 
This method of support is shown ig 
the drawing. 

Sheet lead for lining all types 
shapes and sizes of chemical equip- 
ment usually comes in rolls ranging 
from 8- to 12-ft wide and up to 60-f 
long, depending upon the thickness of 
the sheet. Twenty feet is generally 
considered a standard roll. Thickness 
varies from 1/80 in. to 2 in., or meas. 
ured in the parlance peculiar to the 
lead industry—34-lb to 120-lb (lead 
1 /64-in. thick weighs about 1 |b per 
sq ft and is designated 1-lb). In 
chemical construction lead weighing 
less than 8-lb is rarely encountered. 




















































Testing of Lead Linings and Welds 


A nondestructive method of testing 
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Burning bar 


lead linings and welds requiring no 
electrical equipment and involving 
only the expense of the chemicals used 
was recently placed on the market. The 
new process is used for inspecting the 
surface of metals and detecting any 
openings, such as cracks, laps, cold- 
shuts and porosity. Discontinuities are 
indicated by bright red lines, dots or 
blotches on a white background. 

The process involves the use of 
three liquids—penetrant, developer 
and cleaner—which can be sprayed, 
brushed or dipped on the surface to be 
inspected. First the surface is cleaned, 
then covered with the penetrant, 
which is left on for 5 or 6 min. A 
gallon of penetrant will cover an area 
of approximately 3000 sq ft. After 
removing the penetrant with the 
cleaner, the developer is applied. The 
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method of lead bonding. Area ahead of men has been bonded. 


red penetrant will remain in any crev- 
ices until it is drawn to the surface by 
the action of the white developer. A 
red line or blotch indicates a crack or 
cold-shut; a series of red dots in a line 
indicates a tight crack, cold-shut or 
partially welded lap. Tiny hairline 
cracks which appear when lead has 
been overstressed, particularly under 
corrosive conditions, can be detected 
by this method. 

Bonded lead linings described be- 
low can be tested by either the above 
method or by this one: brush on a 
solution of 50% hydrochloric or muri- 
atic acid and allow to stand for 24 
hr. The presence of pinholes will be 
indicated by rusty discoloration. After 
marking such spots the entire surface 
is washed with water and repairs made 
where required. 


Another leak detection method that 
has also been used on lead is based 
upon a fluorescent penetrant instead 
of a colored dye penetrant. Surface dis- 
continuities are indicated by this 
method in much the same manner as 
by the dye penetrant method de- 
scribed above. A fluorescent pene- 
trant is applied by brushing or spray- 
ing and then removed by a water 
wash, after 5 to 15 min. Developing 
powder brings out the penetrant, and 
observation under a “black light” re- 
veals any discontinuities. 


Brick and Lead Linings 


The handling of corrosive slurries 
and other combinations which both 
corrode and erode most materials of 
construction have led to the develop- 
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ment and practical acceptance of brick 
and lead lining, i.e., a steel shell lined 
with lead, with or without a layer of 
asbestos sheeting followed by a layer 
or two of acid-proof brick set in suit- 
able acid-proof cement. 

Brick and lead lined vessels are rec- 
ommended, particularly where any of 
the following conditions prevail: 


1. Abrasion or erosion is a factor. 
2. The vessel operates under 
high pressure or vacuum. 

3. Severe corrosive conditions 
are encountered. (For ex- 
ample, where acids and alka- 
lies must be handled in the 
same vessel. ) 


Brick linings alone are always some- 
what permeable, due to the inherent 
porosity of the brick and the inability 
of the bricklayer to secure a continu- 
ous film of cement between and in 
back of the brick. No cemented con- 
glomerate can be as impervious to 
liquids as can a metal. 

A lead lining acts as an impervious 
barrier between the shell and the brick 
so that any corrosive seepage through 
the brick lining is retained by the lead, 
thus preventing damage to the steel 
shell. The lead and brick linings are 
then complementary to each other and 
serve as a particularly effective type 
of construction. 

In building a brick and lead lined 
steel tank, the tank should be built to 
support the weight of the entire struc- 
ture. Bottoms should be dished where 
pressure is involved and the welds per- 
formed at or above the bottom edge 
(see drawing). 

A lead lining is applied next after 
removing all burrs or other projections 
on the inside of the tank which might 
cause injury to the lead. Chemical 
grade 8- or 10-lb lead is usually ade- 
quate and has found most application. 
Eight- or 10-lb lead is 1/8 or 5/32 in. 
thick. It should be lapped over the top 
edge of the vessel to prevent seepage 
between the lining and the steel, the 
side sheet extending down about 4 in. 
over the top of the bottom sheet. They 
should be welded together around the 
entire exposed edge. In very large 
vessels or at high operating tempera- 
tures, it is advisable to strap the lead 
to the shell. 

Under severe operating conditions 
bonded lead linings are employed, in 
which case lead of greater thickness 
is generally used. Because the initial 
cost is essentially that of the bonding 
operation, using thicker lead adds 
little, proportionately, to the total ex- 
pense involved but it does make for 
increased service life. 


After installation, the lead lining 
should be tested for leaks in the man- 
ner described elsewhere in this article. 
After the lead has been installed and 
tested, a layer of asbestos sheeting or 
some similar material 1/16 to 1/8 in. 
thick is added to act as a cushion be- 
tween the brick and the lead, protect- 
ing the lead against abrasion during 
expansion and contraction. 

Finally, the vessel is lined with one 
or two courses of brick, the brick 
selection depending upon several 
factors: the degree of acid insolubility 
required, minimum allowable poros- 
ity, and the degree of thermal shock 
involved. The thickness of the brick 
is determined by the dimensions of 
the vessel, the amount of mechanical 
abuse anticipated, and the thermal 
insulation required. Brick size is com- 
monly 9 by 44%4 by 214 in., though 
other sizes and special shapes are 
available. 

Brick in two courses is laid so that 
the wall and the floor courses can be 
keyed in and joined with a minimum 
of cement, usually a 14 g-in. layer, and 
no greater than *4,-in. The bed joint 
(between the brick and asbestos or 
lead) is about ¥-in. thick. Classes of 
cements are considered on the basis 
of desired corrosion resistance, tem- 
perature, erosion and porosity, plus 
the economics of cement and installa- 
tion costs. Acid-proof cements avail- 
able on the market include silicate 
cements, sulfur cements, phenolics, 
furfural alcohol resin base cements 
and modified phenolic resin base ce- 
ments. Litharge-glycerin cement (80 
to 100 cc of glycerin per lb of lith- 
arge) is occasionally used, particu- 
larly in the paper making industry, 
where its excellent resistance to sul- 
furus acid liquors is utilized. It has 
good water resistance, withstands at- 
tack by nonoxidizing acids, and can 
by used safely up to 350 F. 


Bonded Lead Linings 


Combine the corrosion resistance 
of lead with the strength of steel and, 
in effect, you have what has been 
achieved with a bonded lead lining. 
Bonded lead is simply a layer of lead 
bonded to a steel plate so as to form 
a homogeneous or integral structure. 
The thickness of the layer, depending 
upon the ultimate use, ranges from 
ly to 3% in., Y% to % in: being com- 
mon. By literally anchoring the lead 
to steel at all points of contact, rela- 
tive movement between the two met- 
als is minimized. 

Bonded lead-lined vessels are rec- 
ommended for use where any of the 
following conditions prevail: 


1. Fluctuating temperatures are 

encountered. 

High temperatures, 

The vessel operates unde, 

vacuum. 

Vibration or physical shock 

are encountered. 

5. Heat transfer is importan; 
such as in jacketed vessel; 
(No insulating layer of 3j, 
exists between the shell and 
the lining. ) 


~ yh 


The advantages of bonding lead t) 
steel have been known for man 
years, but the development of efficien; 
and less expensive methods for 4. 
complishing this have, until recently 
been lacking. Two methods that haye 
been put into commercial practice 
for manufacturing bonded lead ip. 
ings on steel are described below, 

With both methods the first step js 
preparation of the steel prior to bond. 
ing. The usual procedure is to clea 
it first by shot blasting so that ap 
oxide-free surface will be exposed 
This can be followed by pickling 
usually in a 10% solution of sulfuric 
acid, and rinsing with water. If the 
bonding is done immediately after 
shot blasting, no pickling is required 
Flux is then applied to the working 
area where the bonding is to com- 
mence and. immediately prior to the 
bonding operation. Zinc-ammonium 
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Lead burner burning lead cover over st? 
for supporting sheet lead lining. Note ty? 
cal tools used. 
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ploride and stannous chloride are 
me fuxes commonly used, in addi- 
jon to several proprietary fluxes for 
which certain advantages are claimed. 

Burning Bar Method—This method 
begins with preparation of the steel 
a the manner described above either 
3s unit or in sections. Then lead is 
melted from a “burning bar” onto the 
prepared steel surface by using a hand 
operated lead burning torch. This pro- 
cedure is used to advantage in bond- 
ing small areas and irregular shapes. 
After building up the lead layer to 
Jightly more than the thickness de- 
sired, the lead is peened, scraped, or 
its surface otherwise made uniform. 

Pouring Method—Improvements 
in methods of pouring lead on steel 
have made this method of bonded 
lead manufacture an efficient and also 
less expensive one. The method con- 
sists first of preparing the steel sur- 
face, usually in the form of a large 
plate by the methods described above. 
Molten lead is then carefully poured 
on the heated steel surface. After 
solidification, the steel with the 
bonded lead lining is often rolled in a 
conventional rolling mill to compress 
the lead and curve it to shape. On 
heavy curved sections or irregular 
castings, the lead is cast in overlapping 
sections by partially rotating the ves- 
sel after each pouring. In either case, 
the lining is then scraped with special 
tools until a uniform thickness is ob- 
tained. Peening may or may not pre- 
cede the scraping. 


lead Piping and Coils 


Lead is readily extruded into a 
variety of shapes and sizes, and large 
quantities of extruded lead are used 
in the plating, chemical and related 
industries principally as pipe for con- 
ducting corrosive solutions and as 
cooling or heating coils submerged in 
corrosives. Sizes are limited only by 
the extrusion equipment available, 
and can include wall thicknesses of 
any size and cross-sections of prac- 
tically any shape. The largest com- 
mercial lead extrusion currently made 
is 12 in. in inside dia. 

Joints in lead pipe can be of the Van 
Stone type made by butting together 
anged sections and securing them 
with two bolted cast iron or steel slip- 
on flanges. They can also be butted 
together and welded. In the case of 


Vertical pipe, sections are joined with 
a “cup” joint. In this type joint, the 
lower section of pipe is flared out and 
the upper beveled to fit into the flared 
end where it can be welded. 

Lead pipe coils have found widest 


acceptance for cooling purposes, 
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Cross-section of heat exchanger coil con- 
sisting of one lead pipe within another. 


chiefly because of lead’s corrosion 
resistance and the ease with which it 
can be formed. Lead coils usually are 
helical in shape but can take other 
forms and are constructed of extruded 
lead pipe. Flat coils for the ends and 
bottoms of the tanks are also used. 
Pipe extruded with a fluted or ribbed 
cross-section for greater surface area 
is commercially available. 

One of the latest lead coil develop- 
ments is a heat exchanger consisting 
of. two lead pipes, one within the 
other. The larger pipe has a 2-in. L.D. 
with 14-in. wall and is extruded from 
6% antimonial lead. The inside pipe 
made of soft lead is 1-in. in dia with 
a ¥4-in. wall at the thin portion. The 
exterior of the inner pipe has been 
extruded in the shape of a six-pointed 
star to provide extra support and also 
to retain concentricity. The pipes 
were designed so that the area of the 
space between the two is approxi- 
mately equal to the cross-sectional 
area of the inner pipe. After extrusion 
the coil was assembled by inserting 
the smaller pipe into the larger and 
coiling both into units 11 ft in cir- 
cumference and 27 coils high (about 
7 ft). The unit performs the dual 
function of cooling a solution circu- 
lating between the two pipes and 
heating another solution circulating 
through the inside pipe. 

Because of lead’s weight, it is fre- 
quently advisable to support it over 
long spans either with strap hangers, 
by laying it in steel channels or by 
using lead-lined pipe. Steel or iron 
pipes lined with lead are used to ad- 
vantage when pressures exceed 50 Ib 
of steam (298 F) or the expense of 
supporting the pipe by other means 
is disproportionate. Lead-lined pipe 
is commercially available from 1 to 12 
in. in dia, the lead lining thickness 
ranging from %q4 to % in. 


Bonded and Lead-Covered Pipe 


Bonding techniques similar to those 
described above have been utilized in 
the manufacture of lead-lined steel 
pipe and lead-covered copper pipe. 
In all cases the purpose is the same: 
to utilize lead’s corrosion resistance 
in combination with the strength of 
steel or copper. In making bonded 
lead pipe a length of steel pipe is first 
cleaned and fluxed. Then molten lead 
is Cast-on in sections by rotating the 
pipe. A second method uses a length 
of extruded lead pipe which is in- 
serted inside a properly prepared pipe 
of steel. The ends of the lead pipe 
are sealed and steam pressure applied 
to expand it against the outer pipe. 
Pressure is raised until the tempera- 
ture reaches the point where bonding 
takes place between the lead and steel, 
aided by pre-tinning the steel with a 
thin solder film. 

Solder-bonded lead-lined steel pipe 
is recommended when design or op- 
erating conditions involve tempera- 
tures up to 250 F, vacuum, high 
pressure, vibration or physical shock 
and, of course, the handling of corro- 
sive chemicals. Pipe sizes range from 
Y, to 12 in. I.D., with the lead lining 
thickness either 4g, 46 or Y% in. 

Lead-covered copper and steel pipe 
is made somewhat like bonded lead- 
lined pipe, except that the lead layer 
is on the outside instead of the inside. 
The pipe in lengths of about 10 ft is 
cleaned and fluxed and mounted cen- 
trally in a circular split mold. Molten 
lead is poured around the pipe until 
it is completely covered. The pipe is 
finished by drawing it through a 
drawbench to bring the lead down to 
the thickness desired. By other tech- 
hiques, continuous lengths up to 100 
ft can be made. 

Lead-covered copper coils can be 
operated up to 150-lb steam pressure, 
while ordinary lead steam coils can 
operate successfully only up to 50-lb 
steam pressure. This is the reason 
why lead-covered copper has found 
such wide acceptance for use as heat- 
ing coils. Copper absorbs and trans- 
fers heat with the greatest efficiency 
of the common metals and because 
lead is bonded directly to the copper 
with no air interface, heat transfer in 
lead-covered copper piping is main- 
tained at its highest value. Because 
the physical strength to withstand 
high steam pressures is provided by 
the copper, it is practical to keep the 
thickness of lead covering at a mini- 
mum; thus, the combined thickness 
of copper and lead is materially less 
than the wall thickness of lead pipe 
for the same application. 
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New Rigid Vinyt 
Processed Without Plasticizer 


A NEW MATERIALS PREVIEW 


@ A HIGH MOLECULAR WEIGHT poly- 
vinyl chloride resin, Geon 404, which 
is processed without the aid of a 
plasticizer on conventional plastics 
equipment, has been introduced by 
B. F. Goodrich Chemical Co. This 
new rigid vinyl, which should not be 
confused with hard vinyl produced 
by reducing plasticizer content, can be 


Trays and containers of the 

new rigid vinyl are used 

where chemicals would cor- 

rode metals. Excellent insul- 

ating properties are another 
feature. 


processed easily by deep drawing or 
vacuum forming, extruding and cal- 
endering. Extreme toughness, higher 
temperature softening point, superior 
electrical properties, and resistance to 
chemical attack are important prop- 
erties. 

The great strength, light weight and 
breakage resistance of rigid polyviny] 





Experimental end products made from Geon 404 include decorative corrugated sheets, cor- 
rosion resistant hoods, trays, pipe and scoops. 
















chloride make it suitable fo, instr 
ment, typewriter and busines ,.. 
chine cases, luggage, tote boxes, wal 
similar applications. It can als 

drawn and molded for military topo 
graphical maps. 

Rigid polyvinyl chloride’s chemic, 
resistance suggests use in corrosiy, 
areas. The rigid sheets can be weldgi 
by the hot gas technique and fab, 
cated into fume hoods and duct wo, 
for which most metals are unsatisfa.. 
tory. Corrosive chemicals can be 
handled in unsupported tanks of th 
new vinyl or in metal containers line 
with it. 

Electrical properties unattainabl 
with plasticized polyvinyl chloride 
are present in rigid vinyl insulation 
based on Geon 404. Typical applici. 
tions are on weather-proof line wire 








Process 


television lead-in wires, military radig Banb 
hook-up wire, coaxial cable jackets ing, cal 
and Navy cables of reduced diameter fl ind com 
which require a nonextending jacke commot 
at elevated temperatures. though 

Although there are a multitude of MM jsid vi 
present day uses which require soft MM extr 
pliable plasticized vinyls, certain prop. HM i: js not 
erties of polyvinyl chloride are los HM cations. 
when plasticizers are added. The acid, IM tory to 
alkali, solvent, electrical, heat and light HM bury o: 
resistant properties are inferior to the MM gabiliz 
original polymer. The new unplasti- HM cn be 
cized rigid vinyl retains the unmodi. ing tha 
fied properties of the pure polyvinyl portant 
chloride. stocks 

Unplasticized resins are normally HR much f 
produced by copolymerizing vinyl HM ary to 
chloride with small amounts of vari: HB for fur 


ous other monomers. By this method HM are so 
resins are produced which can be pro HM practic 
cessed without plasticizers, but the His cold 
fundamental properties are not not- Hi rapidly 
mally equivalent to those of straight Hi rolls, 
polyvinyl chloride. The usual (0-H sheets 
monomers also act as modifiers, which HM cuttin; 
result in lower molecular weight resins A | 
and, therefore, reduce the heat distor Hi the us 
tion point, flexural strength, tensile HMM rods, ; 
strength, shock resistance and electt!: HM short | 
cal resistance, as well as the chemicl Hi metho 
and solvent resistance. Geon 4% HM usuall 
eliminates these undesirable features HM throu 
and retains the characteristics of the I surfac 
high molecular weight straight poly HM togeti 
vinyl chloride resin. a All 

Although the old type unplasticize¢ BM ful t 
polyvinyl chloride has exhibited 0° HM proce 


perior chemical and physical propel i when 
ties, it has enjoyed only a small pot HMM ticize 
tion of the rigid plastics’ market. Di Hi temp 
ficulty in processing has been ‘¢ HMM contr 
primary reason for its limited us and 
Most fabricators in this country “ Ba Ther 
convinced that rigid polyvinyl chlorice Hi temp 
cannot be calendered, extruded HM with 


molded satisfactorily without the addi- polys 


MATERIALS & METHODS 











































INstry of some plasticizer. 
S m. tn Germany, straight unplasticized 
S, «ME ivyiny! chloride sheets and tubes 
$0 bef ve been used for large scale indus- 
topo. MN ia! fabrication. During World War 
; 1[ this was considered an essential in- 
“ical MM dustry since many of its applications 
1Osive a planted critical metals. The high 
velded walty resins produced in this coun- 
fabri. a however, were generally consid- 
; Work ated to be too dry and tough, even at 
tisfac. high temperatures, to be usable with- 
be our plasticizer. The advent of the new 
Of the MMMM cin which can be processed on con- 
lined HM ventional equipment without plas- 
ticizer promises to be a source of de- 
inable velopment for the plastics industry in 
Orides this country. 
lation 
MMB nocessing, Characteristics 
‘Ladig Banbury mixing, milling, extrud- 
ickets, MMM ino, calendering, injection molding 
meter MM ond compression molding are the most 
jacket HM ommon types of processing. Al- 
bod though it is possible to process some 
Ide Of 


rigid vinyls directly into usable forms 
soft MM by extrusion, molding or calendering, 
prop- MM ir is not recommended for most appli- 
¢ los MMM cations. It is generally more satisfac- 
> ACI, MMB tory to do the initial work in the ban- 
light bury or on a mill where the proper 
to the HME stabilizers, lubricants, fillers and colors 
ast can be added. The mechanical work- 
modi BAM ing that is received here is more im- 
‘Vin! HAM portant than it is in the soft plasticized 
socks which flow and knit together 


mally BM much faster. After milling, it is neces- 
Viny! BEM sary to cut the sheets into small pieces 
Vatl BM for further processing, but rigid vinyls 


ethoc HM are so tough and horny that it is im- 
 PfO BAM practical to granulate after the stock 
| Whe BM is cold. Since the batch hardens very 
NOt BM rapidly after removal from the mill 
aight HMM rolls, it is difficult to handle large 
CO HMM sheets and keep them hot enough for 
rhich cutting. 
esins A large tuber which will extrude 
StOl: HB the unplasticized powder into small 


nsile HM rods, and a chopper to cut them into 
Ctl HB short lengths, promise to be the best 
nica BB wethod for making granules. It is 
404 B® usually necessary to pass the rods 
re through a short water bath to chill the 


surface to prevent them from sticking 
together. 

All vinyl compositions require care- 
ful temperature control for proper 
processing. This is especially true 
ott when the compound contains no plas- 
ef ticizer. They require a relatively high 
re temperature which must be accurately 

controlled between the softening point 


0ly- 


{zed 


su: 


use ind the decomposition temperature. 
There is no wide range of allowable 
x ‘mperatures such as are permissible 
i. with other resins like polyethylene, 

polystyrene and nylon. This has been 


are 


ride 
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Electrical Properties of Wire Insulation 





Plasticized Vinyl | 


Rigid Vinyl 











Properties (Standard Wire Insulation) | (Geon 404) 

Insulation Resistance (1/32-In. | 
Wall), megohms per 1000 ft at 
122 F 50-100 |  20,000-35,000 
Dielectric Strength (v/mil), 
77 F in Water 

1/64-In. Wall 700-900 1200-1300 

1/32-In. Wall 600-800 800-1000 
Power Factor—1000 Cycles at 77 F 0.07-0.09 0.015-0.02 
Dielectric Constant—1000 Cycles 
at 77 F 5-7 | 3.0-3.2 
Loss Factor—1000 Cycles at 77 F | 0.35-0.6 0.045-0.064 
Power Factor—1000 Cycles at | 
122 F 0.09-0.11 0.012-0.017 
Dielectric Constant—1000 Cycles 
oat 122 F 6-8 3.2-3.4 
Loss Factor—1000 Cycles at 122 F 0.54-0.88 0.038-0.058 














Physical Properties of Wire Insulation 











Plasticized Vinyl Rigid Vinyl 
Properties (Standard Wire Insulation) | (Geon 404) 
Tensile Strength, Psi | 2000-3000 | 6500-8500 
Elongation, % 200-300 15-25° 
Hardness (Durometer) 65-95A 82D 
Specific Gravity 1.3-1.4 1.35-1.45 
Low Temp. Flex—2 hr 
(6 Turns Around 0.3-In. 
Mandrel) Passes -30 to -50 F -70F 
Heat Shock—1 hr at 248 F OK OK 
Air Oven Aging— | 
7 days at 212 F, 
% Retention of Elongation | 70-90 | 100 
Cutting Resistance (Lb through 
0.032-In. Wall) 0.025-In. 
conductor 122 F 18.5 >66° 
158 F 10.5 47.5 
Compression Strength, at 77 F* 
(Lb/2-in. Length) 2500 8500 
Deformation (1/32-In Wall, 
1000 Gm Wt on 3/8 In. Foot) 
1 hr at 248 F 40-50% 25% 
Abrasion Resistance* 
Taber Abrader (60 D2R) 5000 rev 
Weight Loss 0.25 gm 0.085 gm 
Volume Loss 0.185 cc 0.060 cc 








1 Jaw separation—1 in. per min. 
2 Run on tensile sheets. 


a serious handicap to many processors 
who were unable or unwilling to meet 
the required conditions. The problem 
is further complicated by the fact that 
unplasticized stocks are subject to 
tremendous frictional heat build-up 
on processing. The newly developed 
Geon 404 polymer will make process- 
ing conditions less critical. 

The temperature requirements for 
rigid vinyls depend on the type of 
polymers used. In general, the process- 
ing temperature for an unplasticized 
resin is only 20 to 30 F higher than for 
the same resin with 50 parts of plas- 


’ Conductor broke. 
* Compression rate 0.2 in. per min. 


ticizer. Geon 404 can be milled easily 
at 300 F. One of the early mistakes in 
rigid vinyl processing was the belief 
that a very high temperature is re- 
quired. This aggravated the problem 
of stabilization and caused excessive 
sticking to the mill rolls. 

Although Geon 404 has been pro- 
duced in commercial quantities and 
processed on production equipment, it 
is not yet available in large quantities. 
Under present emergency conditions, 
the new resins will be available only 
for the development of military and 
other essential applications. 
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at Work 





ALLOY STEEL LANDING GEAR 4 new 


track type landing gear for the experimental 
XB-36 is designed for a maximum average 
ground pressure of 57 psi, in contrast to the 
156-psi pressure exerted by the conventional 
wheel type gear on a B-36 of the same gross 
weight. The track of the new gear simply 
distributes the weight over a larger area. 
Although the track-type support is still 
heavier than the standard wheels, its weight 
has been cut by 2,000 Ib by good design 
and by the use of a high strength alloy steel, 
Hy-Tuf, made by the Crucible Steel Co. of 
America. The typical composition of the 
patented alloy is 0.25 carbon, 1.40 man- 
ganese, 1.50 silicon, 1.80 nickel and 0.40% 
molybdenum. It can be heat treated to at 
least 200,000-psi tensile strength, with an 
Izod impact strength of more than 20 ft-lb. 
This combination of strength and toughness 
permits size and weight savings in important 
parts of the gear. 








Here is materials engineering inaction .. . 
New materials in their intended uses . . . 


Older, basic materials in new applications . . 
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PHENOLIC HOUSING Vital to the functioning of this voltage driver developed by 
North American Philips Co., Inc., for their projection television system, is this internal 
housing molded of Bakelite insulation phenolic, manufactured by the Chicago Molded 
Products Corp. The low-loss phenolic material is specially formulated for high frequency 
electrical insulation, where low power factor, low loss factor, high resistivity, dimen- 
sional stability and low water absorption are required. This molded housing contains two 
amplifier tubes and a transformer, simplifying manufacturing procedures and lowering 
replacement costs. Originally, the voltage drivers were vacuum impregnated, oil filled 
and hermetically sealed, and had to be returned to the factory for repairs. No oil im- 
pregnation is required with the new units, however, because of the high dielectric quali- 
ties of the phenolic, and, in addition, the design allows tube and component replacement 
in the field. A major advantage of the new housing is that it contains no oil, which 
eliminates the danger of flamability. 





WONEL STRAINER The Yarnall-Waring Co.'s strainer is designed to 
hondle a variety of corrosive liquids. When the cap is unscrewed, the screw 
comes out with it for cleaning; when the cap is replaced, the screen re-aligns 
itself and a spark-plug type gasket seals the cap tight. Fine triangular open- 
ings screen out solids like rust and scale, allowing continuous flow with little 
pressure drop. In fabricating, monel mesh, woven from wire supplied by Driver- 
Harris Co., is easy to form and weld; in use, monel is applicable to most of the 
corrosive liquids found in industrial applications. 








ALKYD ROTOR DISK = 4 50% overall 


saving in cost without loss of electrical or 
non-tracking properties was obtained by 
Barber-Colman Co. by molding the rotor 
disks for the J. 1. Case Co.’s machinery 
magnetos of Plaskon alkyd, supplied by the 
Plaskon Div. of Libbey-Owens-Ford Glass Co. 
The rotor, shown in the opened magneto, is 
being molded of alkyd because of its arc re- 
sisting properties and the good track it 
offers for the carbon brushes. Mineral-filled 
melamine was originally used for the part, 
but production capacity of the new alkyd 
mold has proved much higher than the proc- 
ess used with the melamine. The molder is 
running the alkyd in a 3-cavity compression 
mold on a 15-ton hydraulic press. 
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Materials at Work 






RUBBER FABRIC DRUM = 4 55-901 


synthetic rubber fabric drum for shipping 
liquids has been developed by the United 
States Rubber Co. The drum collapses when 
empty and no vent is required for filling or 
taking out the liquid, so that easily oxidized 
or combustible fluids can be handled without 
contact with air. A full drum retains its 
shape and can be rolled easily on the 
rounded ends. On return shipments, 2500 
of the collapsed rubber drums, weighing 
less than 30 Ib each, can be carried in a 
standard box car that would hold only 300 
rigid drums. Since there are no inner corners 
or pockets, the contents can be drained 
completely and the inside cleaned. The drum : 
is made of Ustex fabric, a low stretch cotton ps 
textile made by U. S. Rubber, impregnated 

with synthetic rubber and molded in one 

piece. Oils, greases, acids, paints, soaps and 
industrial chemicals can be handled, and 

the drums are believed to be practical for 
military air and parachute transportation of 

liquids. 





ALLOY IRON TURBINE VALVES A new line of General 


Electric mechanical drive steam turbines incorporate a compact 
governing valve and trip throttle valve, with combined double valve 
seat and valve guide made of Ni-Resist, a cast iron alloy with 30% 
nickel. The metal was chosen to secure erosion and corrosion re- 
sistant properties, to prevent galling and seizing, and for econom- 
ical production. The cost of machining the Ni-Resist was only 25% 
of that of the applicable stainless steel, and additional savings 
were made since the new castings, produced by Michiana Product 
Corp., cost less than stainless, which, in addition, had to be Chap- 
manized to make it non-galling with the Chapmanized stainless 
steel valve cup. Ni-Resist also offers good creep strength and 
growth resistance at the temperatures encountered. 
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NON-TRACKING WHEELS Caster wheels molded of Boke 


lite phenolic plastic for washing machines are not only durobh 
but are also non-marring and will not streak floors. These castt 
wheels, molded for the Nagel-Chase Manufacturing Co. by th 
Banner Plastics Corp., are designed with or without brakes in? 
and 21'4-in. diameters. The attractive gloss is another featut 
that makes for consumer appeal on washing machines and ironets 


MATERIALS & METHODS 





FLDED DREDGE CUTTER A cutter 


igned by the Florida Machine and Foun- 
iy CO., Jacksonville, Fla., for use with suc- 
, dredges on rocky bottoms, is made in 
res up to 10 tons. The cutter chews up the 
ack, which is then evacuated to the surface 
the hydraulic dredge. This cutter consists 
g series. of curved blades fitted with heavy 
er points, attached to an 84-in. dia ring 
one end, and at the other, to a hub 

ded for a 14-in. dia shaft. Thermit 
ds, now used in fabrication in place ot 

welding, eliminate the need for stress 
jeying, besides lowering the cost of the 
sb Six Thermit welds join the blades to the 
sck ring, a stub part of each blade being 
st integrally with the ring. The hub is then 

ded to the other ends of the blades. A 
otal of 1700 Ib of Forging Thermit is used 
n building each cutter. 


{ 


RUBBERIZED HAIR PACKAGING MA- 
TERIAL 


A rubberized curled hair or 
wool protective packaging material, Texlite, 
is being manufactured by the Sponge Rubber 
Products Corp. for handling precision instru- 
ments and electronic equipment. Texlite is 
a mass of interlaced fibers, yulcanized into 
a compact, non-shredding material with a 
14 to 5 Ib per cu ft density range. Excellent 
deflection properties and recovery from com- 
pression qualify the material for use where 
an abrupt deceleration would bend delicate 
mechanisms to effect instrument calibration 
or alter oscillation of electronic tubes. The 
extent of the shock that can be effectively 
cushioned is controlled by thickness, density 
and shape. The fiber is also moisture re- 
sistant and vermin and fungus proof. 

















Typical oil-pocket bearings and bushings illustrating the various types available. 


Oil-Pocket Metal Powder Bearings 
Improve Self-Lubricating Qualities 


by JOHN HALLER, Vice President, Michigan Powdered Metal Products Co., Inc. 


Interior cavities filled with lubricant prolong 
bearing life and practically eliminate “‘freez- 
ing’’ under many adverse operating conditions. 


80 


@ A RECENT DEVELOPMeEny };, 
field of powder metallur 
duction of parts such as bear; 

- oe in 
and bushings with interior cavities 
which serve as lubricant resery 7 
In such parts, the self-| 
properties of the piece are 
five to six times that of co; 
parts of similar types. 

These oil well bearings, as produced 
by Michigan Powdered Metal Prod. 
ucts Co., have a continuous Cavity— 
or pocket—of uniform size and shape 
inside the wall. The Opening can be 
produced in a varied range of size 
and shapes to meet the particul;; 
requirements of the part. As greac 
is impregnated into the sintered met 
by static pressure, it fills this pocke 
as well as the pores in the sintered 
metal body itself. The result is tha 
in application to bearings as an ex. 
ample, the increased lubricating qual- 
ity of the bearing, together with 
stronger bearing material, makes 
possible for it to take heavier loads 
and practically eliminate “freezing 
under the most adverse operating 
conditions. 


| the 


Oits, 
ubricatip 

Prolonged 
ventional 


Types of Bearings 


Oil well bearings are normally 
made with a powdered iron base, 
They can also be produced with a 
powdered bronze base when that bet- 
ter meets the end use requirements of 


the part. They are sintered after | 


briquetting. Following the sintering 
process, the part is impregnated wit 
a specially-developed _ lithium-base 
grease or other lubricants and then 
the I.D. is burnished and the OD 
is sized to necessary tolerances. The 
bearing material machines in the same 
manner as low carbon steel, except 
that more relief on the tools is used. 

Where conditions require it, the 
iron powder base bearing can be cat- 
burized using oil as a quenching 
medium. No draw is required. They 
can also be gas-cyanided or carbo- 
nitrided for increased wear. Such typés 
of heat treating processes have been 
used in the production of guide pin 
bushings for die sets. The bore can 
be finished to any required suriac 
finish, and all usual bearing tolerances 
can be held. | 

Oil well bearings are produced !9 
three general types as follows 

1. The pocket type has an 
of rectangular shape, and is partic 
larly suited for installation wh" 
heavy load bearings are required. 

2. The sponge pocket type has’ 
cavity which is filled with spone 
iron, providing a capillary effect ten® 


MATERIALS & METHODS 
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ag to retain lubricant for long 

viods. These bearings are recom- 
nended for conditions where they are 
subjected to heat. The pocket area 
‘larger in this type of bearing which 
juromatically reduces the wall thick- 
ness, putting these in the category of 
nedium load bearings. The difference 
‘alubricant content in the pocket type 
ind sponge type bearings is practically 
negligible. 

3 The modified pocket type pro- 
vides a cavity made up of a number 
of small holes so that, where thin wall 
bearings are required, the structure 
of the bearing wall is not weakened. 
in all cases, the wall thickness should 
bea minimum of ¥4 in. to maintain 
wall strength. 

Oil well bearings can be supplied 
in sizes ranging from %¢ in. I.D. up 
‘a normal maximum of about 6 in. 
LD. In some instances, bearings can 
be made in even larger sizes, with the 
limiting factor being the amount of 
material required to provide specified 
wall thicknesses. 


Bearing Properties 


In use, these parts have all the 

advantages of the commonly used oil- 
impregnated porous bronze bushings, 
plus the added advantage of greatly 
increased lubricant capacity. For ex- 
ample, in a 34-in. bore spherical bear- 
ing, 40% of the total volume of the 
sphere, amounting to 12 cc, is lubri- 
cant. No lubricant reaches the bear- 
ing surface without being filtered 
through the porous walls, thus abso- 
lutely preventing contamination of 
the lubricant. Further, since all lubri- 
cant is in the interior, there is no 
possibility of its oxidation. 
_ Oil well bearings have the follow- 
ing physical properties. Powdered 
iron-base bearings, not heat treated, 
have a tensile strength of 45,000 psi 
and a load carrying capacity up to 
[25 psi of projected bearing area. 
Because of the porosity of sintered 
metals, ordinary hardness readings do 
hot represent the actual hardness of 
the metal. However, in these bearings 
the normal apparent hardness is Bhn 
42/44 and the heat treated apparent 
hardness is Bhn 100/125. After heat 
treating, the hardness at the surface 
will be such that an experienced tester 
using a new sharp file would judge 
ito be Rockwell C 55. 

The maximum operating tempera- 
‘ures of the bearings is 225 F. Their 
Corrosion resistance corresponds to 
that of the best low carbon, copper 
alloyed steels, 

As to actual performance of the 


1951 


bearings, they have been operated 
continuously for six months with an 
average consumption of 25% of the 
original weight of the lubricant. This 
includes the run-in period, during 
which 10% to 15% of the loss occurs. 
When used with a load rating of 
35,000 PV, the bearings are lubricated 
for life. The accompanying chart 
shows permissible loads for light duty 
bearings on the basis of 35,000 PV. 
With many tests having been made 
on 55,000 to 60,000 PV ratings, it is 
safe to say that the figures represented 
on this chart are on the conservative 
side. 


Applications 


The pocket feature of these parts 
lends itself to a wide variety of appli- 
cations, a number of which are well 
along in their development. As one 
example, gears have been produced in 
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which the cavity is not only in the 
internal diameter but extends into the 
teeth to provide maximum self- 
lubrication in parts of this type. These 
gears, however, are not yet being 
manufactured on a volume produc- 
tion basis, and details on their lubri- 
cating properties and physical charac- 
teristics are being withheld until such 
time as these products can be made 
generally available to industry. 

At the present time, the major 
volume of production is in pillow 
block bearings and self-aligning fan 
and blower bearings. Guide pin bush- 
ings, incorporating the wall reservoir 
cavity, are also being used with 
definite success, every test proving 


that there has been negligible wear on 


either the bushing or the pin and, 
of most importance, the pin has re- 
ceived adequate lubrication at all 
times without any attention being 
required, 
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Permissible loads for light duty oil well bearings on basis of PV-35,000. 
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What You Can Do with Submerged Arc Welding 


Unionmelt welding _pro- 
duces high quality welds at 
high speeds in most of the 
commercially used ferrous 
and nonferrous’ metals, 
with the exception of mag- 
nesium and aluminum. 


© SUBMERGED ARC WELDING has 
become firmly established in the metal 
industries as an automatic welding 
process for producing quality welds 
at high speeds, particularly in the 
production of pipe, pressure vessels, 
tanks, ships, railroad, automotive and 
marine equipment. Commonly called 
Unionmelt welding, it can handle or- 
dinary steels, alloy steels, and most of 
the commercially used nonferrous 
metals and alloys, with the exception 
of magnesium and aluminum. Full 
control of weld penetration, welding 
contour and welding speeds is pos- 
sible with this process. There is no 
flash, glare or spatter; the fused com- 
position pops off by itself and thus 
there is no flux or slag to clean off 
before rewelding or finishing. 

The advantages of the Unionmelt 
welding process are the result of three 
characteristics: (1) A special granu- 
lated welding composition (Union- 
melt) is used which melts and covers 
the welding zone and the end of the 
welding rod, excludes the atmosphere 
from the weld, conducts current from 
the rod to the work piece, and purifies 
the molten metal. (2) Welding cur- 
rents many times heavier than with 
other processes can be used. The heavy 
welding currents used make it pos- 
sible to produce deeply penetrated 
welds at high speed. Metal up to 3 
in. thick can be welded in a single 
pass. (3) Control of the welding ac- 
tion is completely automatic. A sche- 
matic diagram of the process is shown 
in Fig. 1. 
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by C. A. Heffernon, Linde Air Products te, 


Materials for Welding 


The chemical and physical proper- 
ties of submerged arc welds are de- 
termined primarily by three factors. 
These are: (1) the composition of 
the base metal, (2) the type of rod 
used, and (3) the grade of granulated 
welding composition. 

In Unionmelt welding, the ratio 
of base metal fused to rod metal added 
may be as high as 2 to 1. With such 
a high ratio of fused base metal, the 
qualities of welds closely approxi- 


mate those of the plate. Furthermore, 
there is a considerable saving becaug 
the amount of deposited metal t.. 
quired is small. Welds made with the 
correct combination of rod and weld. 
ing composition have an ultimate 
strength equal to or often greater than 
that of the base material itself. The 
welds possess adequate ductility and 
impact-resistance, and meet the re 
quirements of the ASME boiler code 
American Bureau of Shipping, Lloyd; 
Register of Shipping, and variow 
other codes. 


Table I—Rods for Submerged Arc Welding 














% Composition To Be Used with 
Oxweld Unionmelt 
Rod No. . Mn | SF § ?@\). 4 Grade 
29 0.13 | 1.05 | 0.32 | 0.03 | 0.03 | — 80, 90 or 50 
36 0.13 | 1.95 | 0.03 | 0.03 | 0.03 | — | 20, 70, 80, 90 
40 0.13 | 1.95 | 0.03 | 0.03 | 0.03 | 0.50 | 20, 70, 80, 90 
43 0.08 | 0.25 | 0.03 | 0.03 | 0.03 | — | 90 or 50 








Table 11—Hardnesses of Weld Deposits Obtained 
with Various Type Rods 








| Average Hardness of Heat- 





be aay Treated Deposit 
Normal Range Type Hardened ent from 1505 F in -| 
Bhn Rod Deposit Air Oil | Water | 
150-200 Oxweld # | 40 355 LC — _ — | 
200-275 Oxweld # 296 325 ‘is wi - | 
210-290 Oxweld # 1730 350 277 490 520 | 
220-275 Oxweld # 1928 330 230 401 ‘90 | 
250-350 Oxweld # 2437 365 375 444 | 495 
275-400 Oxweld # 2842. 425 | 380 430 {50 
400-550 Oxweld # 4254 | a mae ae 
| , die 
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Table | shows the rods generally 
for welding steel by the Union- 
process. Eleven types of stainless 
geel rod are available for welding the 
various grades of stainless steel. Cer- 
nin of these are also used to surface 
mild steel to obtain corrosion resistant 
deposits. For welding nonferrous ma- 
erials, there are Oxweld No. 19 
Cupro Rod, Oxweld No. 26U Everdur 
Rod, and International Nickel Co. 
Rods—No. 50 Monel, No. 51 Nickel, 
ind No. 52 Inconel. These are used 
for welding copper, Everdur, monel, 
sickel and Inconel, respectively. 

In selecting Unionmelt composi- 
tion, the size range will depend on the 
current and the type of weld to be 
made. Although all standard grades of 
Unionmelt material can be used for 
welding steel, each one has certain 
desirable characteristics that recom- 
mend it for specific applications. 
Grade 20 material is generally used 
for welding steel. It is economical and 
not particularly sensitive to surface 
conditions. Grade 50 is recommended 
for welding nickel and nickel alloys, 
such as monel and Inconel. It is also 
used for light-gage, high-speed steel 
welding. Grade 70 is used for making 
high-quality welds with improved 
physical properties. Grade 70, when 
molten, is least fluid of the standard 
grades and is used in making girth 
welds on small diameter sections. 

Grade 80 is used to improve the 
physical properties of the weld fur- 
ther. It is quite sensitive to surface 
conditions, and the material to be 
welded must be thoroughly cleaned 
of rust and scale. This grade is recom- 
mended for use on stainless steels, 
and on Hastelloy alloys and other 
high-temperature alloys. Grade 90 is 
used particularly for high-speed weld- 
ing and also for surface build-up op- 
erations. For nonferrous welding, two 
special grades are available. Grade H 
is recommended for welding copper 
and its alloys. Grade K, a special com- 
position, is recommended for welding 
cupro nickel. For backing the welds, 
Grade 342 is the highly-refractory 
composition recommended. 

Table II shows the hardness data 
or surface deposits build-up by 
Unionmelt welding. 
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dint Design and Preparation 


the design of the joint and prepa- 
‘ation of the plates are two of the 
Most ortant factors in making a 
Vaionmelt weld. Because the welding 


“reates a very large volume of molten 


metal which remains fluid for an ap- 
Preciab 


period of time, it is neces- 
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Fig 1—Schematic drawing of the Unionmelt welding process. 
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Fig 2—Methods of welding flat butt joints. 
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Fig 3—Methods of preparing plate edges for making flat butt joints. 
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Fig 4—DS machine is mounted on a track 
above work for welding long straight seams. 


Fig 5—Double-ended horn jig is used for 


welding small-size propane cylinders. 





Fig 6—Dual-head insulation is used to make 
welds simultaneously on both ends of pro- 
pane cylinder. 
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sary tO support and contain this metal 
until it has solidified. 

The design of the joint must be 
such that heat from the molten metal 
is conducted away by the surrounding 
cooler base metal before the under 
side of the joint melts and allows the 
molten metal to fall through. This is 
accomplished in five ways, as shown 
in the drawings of Fig 2. (A) The 
weld metal can be supported by the 
shape of the abutting plates. (B) A 
strip of metal or other structure can 
be placed beneath the joint into which 
the weld penetrates. This strip later 
becomes an integral part of the weld. 
(C) A copper chill bar is often in- 
corporated into the fixture when the 
joint does not have sufficient mass to 
provide adequate metal support. (D) 
Another method of supporting the 
weld metal is to use Union-melt back- 
ing composition beneath the welds. 
And (E) a small bead of metal can 
be deposited by manual welding on 
the reverse side of the joint to provide 
the necessary support. 

In preparing material for welding, 
the edge preparation will depend 
on the thickness of the material and 
the requirements of the joint. 
Square butt joints similar to Fig 3A 
are suitable for joining plates up to 
5/16 in. thick. If welding is done in 
two passes, the same square edge 
preparation can be used for joining 
material up to 3/4 in. thick. The faces 
must be brought closely together, 
and the maximum opening must not 
be more than 1/32 in. The single 
vee with root face, as shown in Fig 
3B, is generally used for copper or 
steel bar backing of single pass butt 
welds in plate above 5/16 in. thick. 
This joint can also be used for two- 
pass butt welds where the plate 
thickness exceeds 5/8 in., as shown in 
Fig 3C. The first weld is made in 
the vee side of the joint. The work 
is then turned over and the finishing 
weld made on the flat side. 

Where Unionmelt backing compo- 
sition is used, a single vee without 
root face is commonly used to pre- 
pare the plate, as shown in Fig 3D. 
This type of joint must always have 
weld backing since the structure is 
not sufficient to support weld metal 
at the base. The double-vee: butt 
joint shown in Fig 3E is commonly 
used for plate thicknesses up to 2 in. 
It is normally designed with a large 
root face so that relatively small 
quantities of welding rod and compo- 
sition are consumed. The advantage 
of this type of joint is that no back- 
ing is required since the plate struc- 
ture itself supports the molten metal 
of the first weld. 


Applications 


The following examples wij] Show 
several different kinds of work “t 
can be done with Unionme!; weldino 
equipment, as well aS a variety of fy. 
tures and mechanized Equipment thy 
can be used to meet the requir 
for this process. . 

Machine on Work or Track—Ong 
of the simplest types of installatio, 
is where the machine is placed 4. 
rectly on the work and is guided by 
a wheel riding in the joint ahead of 
the welding rod. Another Widely 
used method of guiding the welding 
head is to place the carriage on , 
track. The track can be placed op 
the work or supported separately 
above the work, as shown in Fig 4 
In this installation the type DS weld. 
ing head is used to weld ship chap. 
nel. The two 4 by 4 angles are welde; 
together to form a channel 8 in. wide 
and 4 in. deep. The angles are 
clamped over a trough containing 
granular backing composition, which 
permits welds to be made in one 
pass. 

A horn-type jig is useful in hig! 
production setups for fabricating 
cylindrical shapes of sheets and light 
plate. The horn, or beam of the jig 
usually contains a copper backup 
strip to back the weld. The shape is 
slipped onto the horn; hydraulic or 
air clamps hold the edges during 
welding. The welding head is mounted 
on a carriage which travels on a track 
mounted at the side of the fixture. Bi 
using a double-ended horn jig 
shown in Fig. 5, the operating factor 
may be doubled, since one end of the 
fixture can be unloaded and loaded 
again while the weld is being mad 
on the other end of the fixture. Here, 
small size propane cylinders are be 
ing welded. Please note that conveyor 
rolls have been built into this fixture 
to facilitate loading and unloading at 
either end. 

Stationary Mounting—Another 10 
teresting high-production fixture 1s 
in use at this same plant After the 
longitudinal seam has been welded 
as shown above, the two ends art 
welded simultaneously, as shown ! 
Fig 6. The shell is loaded on one sic 
and the two ends are put in plac 
and clamped hydraulically. As ™ 
assembly rotates, the two welding 
heads join the ends to the shell. 1h¢ 
fixture is designed to be loaded irom 
one side and unloaded on the othet, 
thus providing for the best handling 
of parts and assemblies. ae. 

For welding circles either 11 ™ 
vertical, horizontal or some 1nttr 
mediate plane, it is usual to use 2S 
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nary mounting of the welding 
* and to place the work piece on 
ning rolls, or a welding positioner. 
Continuous Mill—Continuous pro- 
ction of tubular shapes and pipes 
easily obtained by using a Union- 
nelt welding head with a Berkeley 
i. The formed shells are fed 
ough the mill, In one application, 
| 30-in. dia pipe for a natural gas 
ipeline is welded at 54 in. per min. 
yo welding heads operate in tan- 
om. The first, using direct current, 
sablishes the weld and the second, 
sing alternating current, supplies 
etal to fill the vee. Even faster 
speeds of welding are being success- 
filly obtained using alternating cur- 
ent on two heads in tandem, with a 
bhree-phase COMMection. 

Surfacing and Clad Metals—Be- 
sides using the Unionmelt process to 
in separate pieces of metal, the 
process is also used to build up worn 

eis or to impart special properties 
1 the surface layer. Fig 7 shows how 
Unionmelt welding was used for re- 


building the bore of a ram hammer. 
Mat velding in such a confined 
, ld be practically impos- 
sible, but by using an extension 


on the automatic welding 
d, as shown in this photograph, 
weld metal can be easily deposited 
in such places. The smooth, even 
beads were laid down along the 
ength of the bore. The deposited 
etal is fused with the base metal 
there are no flux or slag inclu- 
ions. The bore was easily machined 
e original dimensions. 
conventional submerged melt 


vat C 


welding techniques thus far described 
produce welds having deep penetra- 
tion into the base plate material and 


re deposited at high rates of travel 
peed. For applications requiring 
adding with dissimilar metals, such 
is stainless steel or nonferrous ma- 
terials, or building up of local areas 
a relatively thin base metal, mini- 
mum penetration and dilution of the 
osit by melted parent plate metal 
re desired. A recent development in- 
ving the use of multiple electrodes 
makes possible produc- 
Hon of welds at normal travel speeds 
vith unusually low penetration and 
ion values ranging from 1 to 
metal. By appropriate po- 

the welding rods, close 

r the depth of penetra- 

Id shape is obtained. In 

Lithor marked increase in the 
deposition and a lower 
d melt consumption are 
SSI his new multiple electrode 
cinique offers significant advan- 
ges in the field of automatic clad- 


ding and surfacing with high-alloy 
and hardenable welding rod compo- 
sition and for applications requiring 
rapid deposition of metal. 
Mechanized Shape Welding— 
Unionmelt welding is often mecha- 
nized for production welding of any 
shape in a horizontal or approxi- 
mately horizontal plane. This is easily 
done by mounting the welding head 
on a shape-following carriage. A 
templet, made to the proper outline, 
guides the tracing head and moves 
the welding unit at the proper speed 


to make the weld of the required Fig 7—By using an extension n 
shape. can be made in a small opening. Rebuilding 
5-in. dia bore of ram hammer. 


Manually Guided Unionmelt W eld- 
ing—One of the latest developments 
in submerged melt welding is the 
production of a machine with a 
flexible, hand-guided nozzle. This 
was designed to combine the best 
features of Unionmelt welding with 
those of manual arc welding. The 
welding rod and composition is fed 
through a flexible hose about 20 ft 
long. This gives the operator con- 
siderable freedom of manipulation 
and enables him to weld odd shapes, 
or to make welds in confined spaces 
where a welding head could not be 
introduced and where automatic 
guiding could not be economically 
used. This illustration, Fig 9, shows 
the flexible welder located at the hub 
of the work area, with some 14 fix- 
tures arranged in a circle. The opera- 
tor uses the one machine to weld at 
successive stations while a helper 
loads and unloads the fixtures. Thus, 






obtained. 





Fig 9—Automatic flexible welding machine at center of work area serves several welding 


stations. 


ie 


a highly efficient operating cycle is Fig 8—Close-up showing new multiple elec- 
trode technique for surfacing. 
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te blank being formed hy the spinning process. Form is about half 
complete in this picture. 


tor bowl shell would have been 
ficult to accomplish wniie holding 
thickness to close tolerances, and 
he shape of the bowl shell would 
hve required several steps to produce 
means other than spinning 
jrawing). Stainless steel of the 
2 type was the material specified. 
The bow! shell is made in four dif- 
erent sizes for the tour sizes of Mc- 
mick separators, and the blanks 
sed are disks of 8 to 107 in. in dia. 
are ey is punched in the center 
each for positioning and for hold- 
ng ret weal during spinning. For 
S piece, the spinning machine con- 
sof a pete. face plate on which 
conical spinning mandrel or die 
placed over a vertical work spindle. 
andrels are interchangeable. The 
themselves are made of 
faened and nitrided tool steel so as 
resist deformation under pressure 
tthe ning roll. A square driver 





fojects a short distance above the 
et of the spinning mandrel, and 
” diank is held in place during the 
Piiing operation by this driver, 
hich fits into the square hole in the 
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center of the blank. 

A carbide-faced spinning roll is 
brought against the work near the 
center of the blank, and feeds down- 
ward and outward to form the cone. 
The outside diameter of the cone is 
the same as the outside diameter of 
the blank, the cone being formed by 
thinning the metal. The included 
angle in the cone is 90 deg. The ma- 
chine is capable of spinning pieces 
with an included angle of as little as 
50 deg, or as much as 110 deg. 

In subsequent steps of the opera- 
tion some of the outside diameter is 
trimmed off and the bowl shell 
drawn to final shape in a three-station 
die, pierced in the center and formed 
at the neck. To facilitate handling and 
coordinate the operations, the spin- 
ning machine and two presses are built 
into a production unit, and production 
rates on the three machines are syn- 
chronized to produce one bowl a 
minute. 

The formed bowl shells are later 
machined at both ends, and are 
polished inside and out. This com- 
pletes the machine work on the bowls. 


Piece being removed after spinning operation. Later, press operations 
give final form. 


During the spinning process the 
work piece revolves at 700 rpm. Faster 
speeds tend to roughen the work. The 
spinning roll is carbide-faced to elimi- 
nate galling, and is cooled by circula- 
tion of water inside the roll. A light 
coat of oil on the surface of the stain- 
less steel also helps the spinning. Metal 
in the blank is 0.140 in. thick, and this 
is thinned slightly by the spinning 
operation. Stock as heavy as %¢ in. 
has been spun successfully on the ma- 
chine. 

Before the spinning operation was 
introduced into the procedure for 
making the bowls, they were drawn by 
the usual press operations. Two an- 
neals were required to reduce work- 
hardening of the metal during the 
series of draws, and a cleaning opera- 
tion was necessary after each anneal. 
The oxide film formed was difficult to 
remove. In addition, the draws them- 
selves were difficult. Spinning has 
eliminated the anneals and cleaning 
operations, as the work moves from 
the spinning machine immediately 
into the presses built into the proces- 
ing unit. 











The Plus and Minus of 
Steel Precision Investment Castings 


by A. C. WILLIAMS, 


Sales Engineer, Spaulding Works, Crucible Steel Co. of America 


@ INVESTMENT CASTING of steel and 
high temperature alloys is compli- 
mentary to other fabrication methods 
and should only be used where its 
inherent advantages can be capitalized 
on. Unsophisticated application can 
make a white elephant out of an ex- 
tremely valuable process. Before the 
lost wax method of precision casting 
is specified for a part, the problem 
should be studied from four separate 
angles. 


Size of the Casting 


Although the majority of lost wax 
castings weigh less than 4 oz, there 
are many applications up to 1 Ib, and, 
in a few instances, castings weighing 
as much as 25 Ib have been produced 
successfully. Until improvements are 
made in technique and equipment, 
however, pieces will in general be 
confined to weights under 1 Ib. 

Investment castings up to 10 in. in 
length and 5 to 6 in. wide are con- 
sidered practical. The process is at its 
best with relatively thin sections— 





about 4 in. max. Thick, massive parts 
do not usually lend themselves to this 
type of casting. 


Dimensions and Tolerances 


More than 20 independent vari- 
ables in the casting process affect the 
dimensions of the piece. The tempera- 
tures of the mold, wax, metal and 
flask, the method of pouring, and the 
speed of the operation are all im- 
portant. A variation in any one of 
these factors will cause a difference 
in size from piece to piece. 

Other variables are encountered in 
constructing the mold. Machining 
tolerances in the metal patterns and 
molds and the allowances required for 
sliding parts and removable inserts 
will all vary. These determine the 
mean measurement of each dimen- 
sion. 

It is necessary to tool carefully for 
a Casting in order to bring each mean 
dimension as close as possible to the 
nominal values shown on the draw- 
ing; then the processing variables 


Important guide posts help to indica, 
when this often misapplied process shoul 
be used with steel and high temperaty; 






alloys. 


must be controlled to keep the variz 
tions on each mean dimension with, 
the specified casting tolerances, J 

Fantastic claims of extremely clog 
tolerances, down to 0.0005 in. ip somé 
cases, have given the investment cay 
ing process a bad name with some dis 
appointed users. In general, + 0,0) 
in. on all dimensions up to 1 in. ap 
an additional + 0.005 in. for « 
additional inch are the closest toler 
ances that can be expected. Whilé 
some internal dimensions, such as hold 
diameters and slot widths, can be held 
to small limits, they should not be 
specified unless it is absolutely neces: 
sary. 

There must be a clear understand. 
ing between the maker and user as t¢ 
how the castings will be gaged 
what the critical dimensions are. 1 
direction in which the mold is parted 
and the location of the gate are im- 
portant factors affecting dimensi 
control. 

The chances of hitting the correc 
size on the first run vary with the in 
tricacy and irregularity of the par. 


Measurements from 1000 castings show the percentage falling within each set of tolerance limits on each dimension. Internal dimensions can 
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be held closer than external lengths. 























Nominal Dimensions 
0.374-In. | 0.208-In. | 0.383-In 
0.720-In. | 1.127-In. | Thickness, | Slot Width, | Slot Width 
Tolerance, In. Length, % | Length, % | % | % | % 
Plus or minus: 46.7 

0.001 70.9 31.0 47.6 73.6 
0.002 86.0 19.4 68.0 96.0 | 
0.003 93.0 74.4 82.0 100.0 
0.004 97.3 88.7 93.4 | 
0.005 99.2 97.2 98.0 ~e | 
0.006 100.0 100.0 100.0 
0.010 — | 
as 
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and sufficient time should be allowed 

before going into volume production. 
is important for purchasing men to 
yet any precision Casting item on a 
ew ‘program out of Engineering as 

early as possible and permit adequate 
ime for proper tooling, production 

of samples and alteration of tooling, 
necessary. 

Aftet sample castings are approved 
and instructions are given to go into 
production, it then becomes necessary 
0 set up rigid controls over all of the 
wriables in the process. This control 
is needed to obtain uniform castings 
within specified dimensional toler- 
ances. 

table with Fig 1, taken from 

tual measurements on 1000 castings, 
shows the percentage of pieces falling 
within various tolerances on five di- 
mensions. Tolerances of 0.005 in. 
required for external dimensions 
the number of rejects is to be held 

2 to 3% for each external dimen- 
in. In ee the ar allowed 
irom +: 0.005 in. to + 0.003 in., the 
yield would be decreased to approxi- 
mately 65% and the casting price 
vould increase accordingly, to make 
Ip P for a large rejection of castings 

us the higher cost of inspection. To 
obtain the highest casting efficiency 
with the lowest price, all unusually 
se tolerances must be avoided. 


Metallurgical Quality 


By using rigid metallurgical con- 
ols estment castings in steel and 
perature alloys can be made 
juality standards. By proper 

ing, routine, chemical 
material control, together with 
glo and visual inspections, 
ible to produce clean metal, 

Of internal and surface defects. 
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analyses, 





Casting costs are lower with a 
multiple-cavity wax injection mold 
than with the single cavity mold at 
right. 


The single wax pattern at the left requires several gates to ensure a sound casting, 
while the cluster at the right joins a number of patterns to a central sprue by runners. 


Centrifugal casting, pressure casting, 
vacuum pouring and other special 
techniques are often used to ensure 
sound, well defined castings. Pouring 
the metal into flasks that have been 
heated to 1500 F or more permits de- 
layed solidification and avoids gas en- 
trapment and porosity. This is the 
most important factor contributing to 
sound castings. 

The tensile strength, yield strength, 
response to heat treating cycles and 
hardnesses of investment castings are 
pri actically identical to the correspond- 
ing properties of wrought materials 
of similar composition. Although 


elongation, reduction of area and im- 
pact strength of castings are generally 
lower than the values obtained in the 
direction of the grain in rolling, ham- 
mering or forging, they are often su- 
perior to the transverse or across-the- 
grain properties of wrought materials. 
Except where the directional values of 
wrought materials have an important 
bearing in their application, castings 
can be safely substituted. 


Cost 


The most important item is the 
cost of tooling. The mold for forming 
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A number of parts that, in ordinary machin- 

able or forgeable grades of steel, can be 

made more economically by other methods 
than precision investment castings. 


wax patterns can be made by two 
methods. For relatively simple shapes, 
it is often less costly to machine a 
steel mold directly. Costs range from 
less than $100 for a single-cavity mold 
to $1,000 or more for a complex 
multiple-cavity mold containing in- 
serts and slide-fitting parts. A more 
common method of mold construction 
consists of making one or several 
metal master patterns of the desired 
casting, with each dimension increased 
slightly to compensate for the shrink- 
ages encountered in the process. A 
two-piece mold is then made in a low- 
melting alloy. 

The patterns are usually hard brass, 
and the cost depends upon their com- 
plexity, the accuracy specified, the 
machining time, and the number re- 
quired. Small, simple patterns can be 


made for as little as $25, while large, 
intricate patterns, like those required 
for turbine blades, can cost $2,000. 
The soft metal molds cost from $75 
to $300, depending upon the size of 
the molds, the number and shape of 
inserts, and whether a stripper plate 
is necessary. 

Investment casting suppliers usually 
quote the tooling cost as an individual 
item, separate from the price of the 
casting, and the maintenance of the 
tooling for future orders for the same 
part is usually borne by the casting 
company. The total number of cast- 
ings determines the unit tooling cost. 
One thousand dollars in tooling dis- 
tributed over 50,000 castings amounts 
to 2 cents per casting; $200 over 
500 castings would cost 40 cents per 
casting. 

The cost of material consists chiefly 
of the price of the wax, investment 
mix and metal. Direct labor is in- 
volved in wax injection, mounting in 
clusters, precoating, investing, pour- 
ing, breaking out or removing the 
cluster casting from the flask, cutting 
each casting from the cluster, gate 
grinding, flash grinding, sand blast, 
and inspection and packing for ship- 
ment. Labor and overhead outweigh 
material costs several times over, and 
an investment casting costs only 
slightly more in an expensive alloy 
than in carbon steel. 

Five other important factors that 
influence the cost of a casting are: 


1. Number of impressions in the 
mold and its complexity, which 
determine the number of wax 





patterns made with a Single ; 
jection and the speed of Ate 
tion. 
2. The number of wax patterns; 
can be efficiently mounted in 
flask. at 
3. The number of operations 
quired on each casting by w, 
of cleaning, deburring, Bagin, 
Inspection, etc. This is 
4. The casting yield or the per 
centage of acceptable Castings of me 
the total number made. 
5. The fixed cost in the processing 
of each new investment casting 
—engineering costs, making of 
samples, laying out the metho 
of gating and mounting, 2g; 
metallurgical examination, jp. 
cluding x-ray when necessary, 












These factors determine the price 
of a casting. They contain the answers 
to the questions commonly asked: 
Why are some castings so expensiyg 
while others are so inexpensive? Hoy 
can castings be made at a lower price? 
Why is there such a quantity differ. 
ential in pricing? 

From what has been said it is evi- 
dent that designers, development en. 
gineers, detailers and production men 
should have a thorough working 
knowledge of the process, as a good 
investment casting is conceived on 
the drafting board, not derived from 
a part designed to be made by some 
other process. Precision casting en- 
gineers should be consulted early in 
a development program to assist in 
laying out designs without casting 
hazards. 





one or more of these conditions: 


difficulty. 


A part can be made successfully by investment casting under 


1. If the material cannot be forged or machined without 


Where and Where Not To Use Steel Precision Castings 


Conversely, precision investment castings are not competitive 
1. In direct competition with a stamping. 


2. In direct competition with a drop forging, except 





N 


Ww 


4. 


6. 


8. 


When expensive machining operations would be re- 
quired for fabrication. 

When expensive tooling, special milling cutters, form 
tools and forging dies can be avoided by an investment 
casting. 

Where assembly costs are eliminated by combining 
two of more parts into a single casting. 

Where a necessary up-grading in material makes an 
inexpensive operation, such as stamping or drop 
forging, impossible. 

Where the quantities required are adequate to absorb 
investment casting tooling and initial order engineer- 
ing costs. 

If quantities are insufficient to absorb expensive forg- 
ing, drop forging and stamping dies or the cost of 
tooling for special shape rolled bars. 

When it is necessary to increase productive capacity 
without increasing machine tools or labor force. 





small quantities. 
In direct competition with a screw machine patt. 


Where the major machining operations on a part 
can be performed in a turret lathe. 


Where the principal machining operation can be done 
on a broach or a fast milling operation. 


Where the tolerances required are too close for invest- 
ment castings—it is usually as easy to machine 4 
much cheaper sand casting. 
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MATERIALS & METHODS 















Materials & Methods Manual 


nis is another in a series of comprehensive articles on engineering 









materials and their processing. Each is complete in itself. 
These special sections provide the reader with useful 
data on characteristics of materials or fabricated 
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—_ Compression molding, and the closely related transfer 
molding process, are widely used for producing dense, 
strong and smoothly finished parts of thermosetting 
plastics. They are also used to a minor extent with 
thermoplastic resins. High quality molded pieces are 
dependent upon correct formulation of the molding 
Pt material, proper mold design, and careful control of 
the variables in the molding process. This manual, 
therefore, discusses all these factors, along with the 
rt properties and applications of compression molded 
plastics. 


tive: 
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MATERIALS & METHODS 


Introduction 


One of the features of that group of 
nonmetallic materials known as the plas- 
tics is the property of plasticity. Although 
the ability to soften under heat and to be 
formed (forged) in this softened condi- 
tion is one of the valuable properties of 
metals, relatively few of the groups of 
nonmetallics possess it. Glass and rubber 
can be hot-formed, or can be heated farther 
to an essentially liquid state and cast into 
molds, but most other nonmetallics, such 
as wood, asbestos and the ceramics, can be 
shaped only by such means as machining 
or by mixing with a binder and pressing 
cold between dies. 

Plasticity of the plastics, considered in 
terms of moldability, makes it possible 
to shape a piece to essentially finished 
form directly from the raw material, and 
in one operation. As molding of plastics 
is done at temperatures only a few hundred 
degrees above room temperature, pieces 
can be molded to rather close tolerances, 
and with surface finish that needs no addi- 
tional work except trimming flash to be 
suitable for most purposes. Molding of 
plastics is, therefore, a high-production 
mechanized process, and as such fits into 
modern schemes of manufacturing. 

Of the molding processes, one of the 
first developed, the simplest, and the most 
used is compression molding. Compression 
molding consists of placing the charge of 
molding resin into the mold cavity, by 
hand or with the aid of a loading device, 
closing the heated mold sections, and hold- 
ing until the material has been squeezed 
to all parts of the cavity and has hardened. 
In another process, closely related to com- 
pression molding both as to the molding 
materials used and the mechanics of the 
process, the charge is placed in a chamber 
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outside the mold cavity, and when fused 
is transferred to the cavity by a plunger. 
This is called plunger molding, or trans- 
fer molding. 

The nature of the processes and the 
character of the plastics materials makes 
compression molding, and also transfer 
molding, almost wholly a process for the 
thermosetting resins. The thermosetting 
resins harden, or cure, by chemical reac- 
tion, and this is carried to completion by 
heat. Application of heat to the resin 
while in the mold cavity first causes it 
to liquefy, then, as the cure advances, to 
harden to an infusible material. The ther- 
moplastics, on the other hand, are softened 
by heating and harden again upon cooling, 
as do the metals. Compression molding of 
the thermosets permits the loading of the 
charge for a single complete cavity into the 
cavity, the closing of the dies and appli- 
cation of heat, and withdrawing of the 
formed piece as soon as cure has caused 
it to harden. The process is poorly suited 
to the molding of the thermoplastics, as 
the mold must be cooled after each piece 
has been formed to permit the material 
to harden again. Likewise the method most 
used for molding the thermoplastics, in- 
jection molding, is unsuited for work with 
the thermosets, as the material would tend 
to cure and harden in the heating chamber, 
before it could be injected into the mold 
cavity. 

In spite of the disadvantages of com- 
pression molding for the thermoplastics, 
it is used to some extent for these ma- 
terials because it lessens the danger of in- 
complete filling of large molds when the 
piece to be molded has thin sections, and 
helps to eliminate visible flow lines and 
similar faults in clear materials. Such use 
{s unimportant in comparison to the quan- 
tity of thermosetting materials formed by 
compression, but represents a means of 
producing a quality product difficult to 


Composition of Molding Materials 


The formulation of molding resins and 
the molding operation do not fall within 
the province of the materials selection 
function, but the materials engineer 
should know something about the in- 
gredients and how each affects the proper- 
ties of the finished piece. The molding 
powder as made up by the resin manufac- 
turer is formulated to meet the molder’s 
specifications, and can be molded as re- 
ceived. 

Formulating can be done only by some- 
one with complete knowledge of the re- 
quirements of the finished part and the 
molding conditions under which it is to 
be produced. For example, if a piece is 
to be molded of a phenolic so as to reduce 
cost to a minimum, it might be decided 
to increase the filler content to cut ma- 
terial cost. This has the effect of lower- 
ing the moldability (flow) of the ma- 
terial, however, and if the shape of the 
piece is rather complicated, or requires 
flow through thin sections, or is to be 
made in a multiple-cavity mold in which 
sprues have been made rather small to re- 
duce the loss of material, it may be neces- 
sary to add a small quantity of plasticizer 
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to improve the flow. 

Other factors, such as the degree of 
cure of the molding resin, the amount of 
preheating given the preforms, the amount 
of working to which the molding resin is 
subjected before molding, the surface 
finish requirements of the molded piece, 
and the dimensional stability require- 
ments, may enter into the selection of ma- 
terials making up the formulation. 


Resins 


The resin is the most important in- 
gredient in the molding material. It is 
made by the chemical reaction of phenol 
and formaldehyde, in the case of the 
phenol-formaldehyde resins; urea and for- 
maldehyde for the urea-formaldehydes, 
and so on. As has been explained in 
earlier manuals, the base chemicals are 
reacted to produce a resin, but the pro- 
cess is stopped short of conversion to the 
insoluble, infusible state that it reaches 
finally as a molded plastics material. 

This final conversion is called cure, and 
the resin is said to be in an incompletely 








obtain otherwise. fillers 
Transfer molding, which represents | 
method of approaching injection mold; The ® 
technique for the thermosetting Sale the filler. 
must meet the handicap of loss of the ma. nic, PO’ 
terial remaining in the heating chamber classified , 
and in the sprue, as this resin hardens and Organic 
is unusable. It possesses certain adyan. 1, Por 
tages, to be discussed later, that give jt she 
place in the molding of thermosets. ’ pei 
Compression molding is so well estab. flo 
lished as a forming method for Plastics > Fil 
that in spite of the gains in production of ” flo 
the thermoplastics, there are more com. ~ 
pression molding presses in operation than a 
any other kind. More phenolics aria loorgani¢ 
molded by compression molding than are 1. Pe 
formed by all other methods combined. de 
In general, compression molding js cl 
done at rather high pressures, perhaps ; 
1000 to 5000 psi. However, some work js 2. Fi 
done at pressures as low as 200 psi, and ht 
lower pressures and shorter curing cycles fl 
are the rule with the newer formulations In 8 
of resins now being offered for high pro. MM {llers pi 
duction. Properly molded pieces are dense HB «yrface 
with smooth surface finish and good om ino 


strength. Properties in the finished piece HMM <jstance; 
are dependent upon both proper formula. HH dered, 


tion of the molding material and proper HB ood re 
adjustment of temperature, pressure, and HMM electrica 
other factors during the molding process Woo 
Mold design, temperature of the mold, MM add. an 
temperature of the material, and length of In addi 


time during which pressure is applied HM that rec 
are some of the process factors that affect MM terial, ' 
the quality of the finished piece. propert 

The general properties of the various ability 
types of molding materials have already resin W 
been discussed in previous MATERIALS «& 
METHODS manuals (see Thermosetting 
Plastics, Manual No. 49, May 1949, and 
The Thermoplastics, Manual No. 57, Mat. 
1950). Therefore, it is recommended that 
the reader refer to these two manuals for 
further details on the subject. 
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cured state. It is still fusible, and it is 
therefore possible to heat it and to mol 
the fused material. Cure advances rapidly 
with application of heat. The rapidity 
with which the resin is converted to if 
fusible polymer can be controlled to some 
extent by the degree to which the cure is 
advanced in the manufacture of the resi, 
and this, stated as flow, is an important 
variable in determining moldability. 
Resins that develop considerable fluidity 
in the mold when fused are said to have 
soft flow, while those that set up rather 
quickly are designated as of stiff flow. 

Other things being equal, a resin of 
stiff flow is desirable for molding small of 
simple objects such as buttons. The mold- 
ing material has ample fluidity to fill out 
the cavities for such simple shapes, 40 
sets up quickly to give high production. 
A softer material would tend to 
squeezed out of the mold as fla h and 
would cure so slowly as to lengthen oe 
molding cycle. When molding parts Wit 
thin sections or complicated shapes how: 
ever, greater fluidity in the resin is nece® 
sary to avoid hardening before the mold 1s 
completely filled. 
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Sents 4 The most important added material is 
dolding he filler. Fillers can be organic or inor- 
Tesing cad powdered or fibrous. They may be 
he ma. A sified as follows: 

hamber clas 


Organic fillers 


+ bay 1. Powdered. Wood flour, walnut 

Ve it g shell flour, cocoanut shell flour, 

| peanut shell flour, almond shell 

| estab. flour, apricot pit flour, etc. 

Plastics ) Fibrous. Chopped fabric, cotton 

tion of ~ flock, cotton cord, alpha cellu- 

e com. lose, sisal. 

N than ae 

CS are Mm [Inorganic fillers 

aN are |. Powdered. Asbestos floats, pow- 

ned, dered mica, diatomaceous earth, 

ing is clay, graphite, lead oxide, etc. 

_ 2. Fibrous or leaved. Asbestos 

si, and fiber, asbestos fabric, glass 
cycles fibers, exfoliated mica, etc. 

lations In general, the powdered organic 

th pro- MM filers provide good moldability and good 
dense wrface appearance; fibrous fillers, organic 
g00d HE and inorganic, provide good impact re- 

| piece HMM <istance; inorganic fillers, fibrous or pow- 

rmula. ered, provide thermal resistance, and 

Proper MM oood resistance to moisture, with good 

e, and electrical properties. 

FOcess Wood flour is the cheapest material to 
mold add, and is by far the most widely used. 
gth of In addition to serving as an inert filler 

pplied that reduces the cost of the molding ma- 
affect terial, wood flour can be used to affect 


properties in several desirable ways. Mold- 
ability is generally improved, though the 
resin will have a stiffer flow. Mold shrink- 
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age is reduced, thus improving the dimen- 
sional tolerances it is possible to maintain. 
Longtime dimensional stability is im- 
proved also. Water resistance is lowered, 
and with it electrical properties under 
moist conditions. Mechanical strength will 
usually be improved, but high percentages 
of filler will cause it to be lowered. Ther- 
mal resistance is lowered. 

Wood flour is the filler for general pur- 
pose phenolics, and is used with mela- 
mine resins also. Walnut shell flour is 
especially useful when good surface 
finish is necessary in the molded piece. It 
is usually used together with wood flour, 
the percentage of walnut shell flour being 
only what is required to obtain the qual- 
ity of atin i needed. The shell 
flour seems to fill the voids adjacent to 
the mold surface, reducing the tendency 
to “dog skin” and “orange peel” effect 
sometimes found in molded surfaces with 
the general purpose materials. Flours of 
other nut shells are sometimes used for the 
same purpose, but are not as well estab- 
lished. 

The fillers given above are suitable for 
use with the phenolics. Melamine resins 
are produced as wood flour filled molding 
materials, and mineral fillers are used in 
melamines intended for electrical appli- 
cations. Ground asbestos is the filler used, 
and some asbestos fiber may be included 
to imcrease impact strength. 

Fillers of organic fiber are used with 
the phenolics, and most of these are suit- 
able for use with the melamines also. 
Chopped cotton cord greatly increases 
the impact strength of molded plastics, 
some of the high-impact phenolics show- 


Housings, such as this one for adding machines, are a typical application of compression 
moldings. (Courtesy Durez Plastics & Chemicals, Inc.) 







































Compression Molded Plastics 


ing impact strength as much as 20 times 
that of the general purpose materials. Un- 
fortunately, difficulty in molding in- 
creases about as rapidly as impact strength. 
Water absorption increases also. Chopped 
cotton fabric and cotton flock are used as 
filler with both the phenolics and the 
melamines to produce strong molded 
pieces. Sisal has been used to some extent 
as filler with the phenolic resins. Alpha 
cellulose, a highly purified wood pulp, is 
the standard filler with the ureas, as it 
has been found that these resins possess 
poor molding properties with other re- 
inforcing materials. Both melamines and 
phenolics are compatible with alpha cel- 
lulose also, and this filler is used when 
good impact resistance must be combined 
with good color and good surface finish. 

Asbestos powder is an important filler 
for phenolics intended for heat-resistant 
parts. Its use in mineral-filled melamines 
has already been mentioned. Pieces for 
electrical applications also make use of 
the asebstos filler, though powdered mica 
is superior in dielectric strength. Diato- 
maceous earth and clay are other fillers 
used in heat-resistant grades of phenolics. 
Graphite has been used as an additive to 
phenolics intended for use as bearings, as 
it imparts an antifriction quality to the 
material. The mineral fillers increase the 
stiffness of flow of the resin, and may 
abrade the molds somewhat. Lead oxide 
may be included in the formulation of a 
molding material for shielding against 
x-radiation. 

Asbestos fiber, as such or as woven 
fabric, is an important filler when the 
molded piece must possess both heat re- 
sistance and mechanical strength. Pow- 
dered asbestos with a proportion of fiber 
(added or residual) is used for the same 
purpose, and a liberal percentage of 
chopped cotton cord may be added to as- 
bestos fiber filler without seriously im- 
pairing the heat resistance of the molded 
plastics material for most purposes. Ex- 
foliated mica has been used for some heat- 
resistant applications. Chopped glass fiber 
has been limited in the case of the pheno- 
lics, but recently it has been found pos- 
sible to mold the polyester resins with 
glass fiber as a filler, using compression 
molding techniques. 


Pigments 


A pigment or other coloring matter is 
an ingredient in most plastics formula- 
tions. Even where a material is to be used 
in a “natural” color a pigment is usually 
added so that all pieces, and all batches, 
will be uniform in color. Pigments are 
used especially where an opaque color is 
required to hide the filler. Dyes, either 
alcohol- or oil-soluble, are used to impart 
more brilliant colors. 

With the phenolics, which are brown 
in color, it is mecessary to add a white 
pigment if a light shade is desired. A dye 
can be used in connection with the opaque 
white pigment to develop most colors. 
The dyes used are soluble in the resin, 
and can produce brilliant, warm colors 
in the darker shades. Pigments are usually 
used in the darker colors in addition to 
the dye when the filler must be masked. 

A secondary effect of pigments is in con 
trol of electrical conduction. Pigments 
that are slightly conductive are desirable 
in such pieces as gears, where a static 
charge tends to build up during running. 
Carbon blacks and some iron oxide pig- 
ments may be used for this purpose. Their 
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use as opacifiers must be avoided when 
high dielectric strength is a requirement, 
however. 

Ureas and melamines usually contain 
some white pigment when a cellulose filler 
is used, but the natural color of the resins 
is light enough to permit production of 
nearly all shades without the necessity of 
masking the color of the resin itself. As 
the uncured resins are quite soluble in 
water, the dye may be made up with a 
small amount of water and the solution 
mixed into the prepared white powder. 
Even light pastel shades can be produced. 
The dye can be incorporated in the resin 
during manufacture also. 
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How Compression 
Preparing the Materials for Molding 


The resin manufacturer usually sup- 
plies a granular molding material or mold- 
ing powder formulated to the molder's 
specifications. Preparation of this material 
for molding at the plant of the molder 
consists of preforming and preheating, 
where used. In some cases the molding 
material is first dried to drive off any 
moisture it may have picked up, and then 
preformed or preheated. A relatively new 


Other Ingredients 


Other ingredients sometimes used to 
control molding conditions include ac- 
celerators and plasticizers. Accelerators 
will speed the curing reaction, permitting 
the resin to set up quickly in the mold, 
while plasticizers may be used to improve 
the flow of a formulation that otherwise 
would be too stiff to mold easily. Accelera- 
tors tend to lower the strength of the 
molded material, and must be used with 
the required properties of the piece in 
mind. 


Other materials are used occasionally in 
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Moldings Are Produced 


process, dry mixing, permits the molder 
to make up his own color formulations in 
his plant as needed, but this process is 
still used mostly for thermoplastic resins. 

Dry mixing consists of thorough mix- 
ing of dry dye and molding material in 
drum mixers. It permits the molder to 
make up relatively small batches of mold- 
ing material in colors. He can keep down 
his inventories considerably by making up 
only the amount needed for each run. The 
molding material is purchased in natural 


Molding radio cabinets of urea-formaldehyde plastic at American Insulator Co. (Courtesy 
Plaskon Div.) 





a molding resin formulation, to obtai 

special effect, or to reduce costs von 
these, which might be included at 
fillers, is plastics material trimmed f . 
molded pieces, ground to powder = 
mixed into the molding tesin on 
ground flash has the same compositio 7 
the material fed into the molds de 
poylmerization has been completed F 
does not enter into the curing prseer Ts 
It does not contribute to strength - 
does provide a filler that is non-hygro 
scopic, does not lower heat resistance 
does not increase the nonresin content of 
the molding material, reduces moj 
shrinkage, and is low in cost. 
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color, so that it can be made up to an 
shade in whatever quantities are needed 
The molding powder or granular moj. 
ing material will frequently benefit from 
a drying operation. This has as its purpose 
the removal of traces of moisture remain- 
ing in the resin, or picked up during stor 
age while awaiting molding. Blistering o: 
rough surface in the molded piece may 
result from this small amount of moisture 
in the molding material, though cellulosic 
filled materials may be improved in mold- 
ability by the presence of small quantities 
of moisture. A second operation, which 
may be combined with the drying in 
many cases, is the preheating of the mold- 
ing powder or preform, to reduce the 
amount of heat that must be transmitted 
through the mold during the molding 
operation. Both of these operations in- 
volving heat input to the resin can be 
accomplished by infrared heating, by 
high-frequency heating, or by use of con 
ventional ovens, often steam-heated. 
Preheating has as its object the speed- 
ing of the cure reaction by applying heat 
to the resin before it enters the mold. The 
immediate effect is to increase the flow ol 
the material. This benefit can be realized 
in any or all of several different ways: 
(1) the increase in size of the piece ca 
pable of being molded in a given press 
and mold; (2) increase in speed of mold- 
ing in a given piece; (3) decrease in 
press pressure required to close the mold 
The amount of preheating is deter 
mined by (1) the length of time heat 1s 
applied, (2) the temperature reached, and 
(3) the amount of energy, as heat, put 
into the material. As the chemical fe 
action that results finally in the resin be: 
ing converted to an infusible material is 
carried forward during the application 0 
heat, it is necessary that the time the ms 
terial is subjected to heat, and the tme 
from preheating to molding, be closely 
controlled. Excessive preheating may 
sult in precuring of part of the matefia, 
especially if the resin is made up o # 
large preform. Preheating temperatures © 
the phenolics may be of the order of 2 
to 325 F for from 150 to 50 sec by diele 
tric heating, though the temperature, time, 
and heat input must be determined with 
regard to each other, and to the requif 
ments of the specific molding job. The 
use of steam heat may make slower heat 
ing advisable and 30 min at 220 } might 
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Molding powder is made into preformed 
yellets and preheated by this induction 
unit. 


suitable combination. 

A requirement for all molding in 
which the material is enclosed in the mold 
avity or a closed auxiliary is that the 
»mount of molding material so enclosed 
must be accurately measured. For both 
ompression and transfer molding, if the 
amount of molding material enclosed is 
insufficient to fill out the cavity, the piece 
will be spongy in structure or incomplete 
a form. If too much material is enclosed, 
the excess may be squeezed out of the 

1 as flash or will represent lost ma- 
as cull. The method of measuring 

-amount of material will depend upon 
e form in which it is to be used, 
hether a charge of granular material, or 
i tabletted charge, called a preform. 

Preforming, in which the charge is 

mpacted into a biscuit, possesses several 
advantages in that the charge is easier to 
handle, somewhat easier to measure, and 
permits the use of such devices as loading 
voards. Tabletting presses can be hand 
erated for small pieces, or can be auto- 
matic in operation for high production. 
One of the big advantages of preforming 

s that it simplifies preheating, and so 
permits faster press operation. 

A process sometimes added to the prepa- 
ration of the molding material to speed 
the molding procedure is preconditioning. 
this is auxiliary to preheating, and con- 

running the preheated preform 

through a calender roll or screw press to 
york the material to higher fluidity. By 
preheating to a temperature and for a 
me determined as optimum, and then 
alendering before feeding the molding 
mater to the presses, pieces of larger 
ore difficult form can be made 
smaller than would be possible 


The processes mentioned above as part 
t the preparation of molding material 
open to considerable variation in 
fder. In the preparation of a urea mold- 
ing powder, for example, the white pow- 
let might be dried, ground, wetted with 
4 water solution of a dye, redried, re- 
ground, and then measured into the press. 
Preforming and preheating usually pre- 


MAY, 1951 








Steps in compression molding of telephone handset— 


Preheated pellets of the correct amount 

are dropped into press pot (center) of 

this transfer molding press and are flowed 

into mold under 80 to 85 tons pressure 
at 250 F. 


cede transfer molding, as the increased 
flow is required to press out the material 
without waiting for softening in the mold 
itself. Preconditioning after preheating is 
a relatively new step, and finds its biggest 
advantage in the molding of very large 
pieces, such as the 80-lb shots for tele- 
vision cabinets. Preforming is usually 
necessary when molds of many cavities 
are used, as in the making of buttons. It 
is advantageous in compression molding 
when the molding material must be re- 
duced in bulk to permit closing of the 
mold after placing the charge. 


Types of Molds 


Molds for compression molding are of 
three types: 

1. Hand molds. These are the simplest, 
least expensive to produce, and are usu- 
ally the smallest. The mold consists of two 
or more parts, fitted together by hand after 
the charge of molding material has been 
placed inside the molding cavity. The 
complete mold is then lifted onto the 
lower platen of the press, and pressure 
is applied. When cure is completed the 
mold is lifted from the press, opened, and 
the piece is removed. Because the mold 
must be moved to and from the press, 
usually by hand, for each cycle, the molds 
are usually small and light. Hand molds 
are also used when the shape of the piece 
is such that a complex mold is required. 

2. Semiautomatic molds. The mold sec- 
tions are attached to the top and bottom 
platens of the press, and are opened and 
closed by press operation. The knockout 
pins or other device to remove the molded 
piece from the mold cavity also operates 
automatically during the press cycle. The 
mold is loaded manually. The press cycle 
is manually controlled, also. Molds of this 
type are used when the size or shape of 
the piece requires a large mold, or when 
the mold is made with multiple cavities 
and is of large size. Deep molds that fill 
with difficulty in hand molding are usu- 
ally made as semiautomatic types. These 
are the general-purpose molds, used for 
all kinds of materials, thermosetting and 





When curing is complete, the press opens 
and the molded part and fixture are care- 
fully removed from the mold cavity for 
subsequent finishing operations. (Courtesy 
Durez Plastics and Chemicals, Inc.) 


thermoplastic. Heat may be applied by 
steam coils in the mold, or by electric 
heating elements. 

3. Fully automatic molds. These are 
specially designed for use on automatic 
presses, and provide for automatic load- 
ing of the mold, automatic knockout, and 
heating of the mold by means of internal 
steam coils or electric elements. The mold 
can incorporate cooling coils also, if 
needed for temperature regulation. Auto- 
matic operations make placing of inserts, 
a hand operation, difficult, and pieces re- 
quiring metal inserts are usually made in 
semiautomatic or hand molds. Fibrous- 
filled materials used for high-impact plas- 
tics may flow into the mold with difficulty 
during the loading, and are not generally 
considered suitable for automatic opera- 
tions. They cause more difficulty in filling 
out the mold also. 

For transfer molding, molds are of the 
following types: 

1. Loose-plate molds. These are the 
simplest types, and are manually loaded 
and placed. A loose plate rides above the 
mold cavity, and forms the top of the 
transfer chamber. This loose plate may 
sometimes be incorporated into the press 
as a floating platen, and the transfer 
chamber may be located in this platen to 
simplify mold design. The molds are then 
designed to utilize this stock transfer 
chamber. Loose-plate molds are especially 
useful when the piece to be molded is to 
contain one or more long inserts, as the 
inserts Can be positioned in the plate in 
many cases, simplifying loading of the 
mold. The molded piece, loose plate, and 
hardened material remaining in the trans- 
fer chamber are all ejected together. If 
two plates are used, ome can be loaded 
while the other is in use in the mold. 

2. Integral molds. These are probably 
the most used type of transfer molds. The 
transfer chamber and its plunger are a 

part of the mold, permitting design of 
the entire mold as a unit for most effi- 
cient operation. The transfer chamber can 
be gated directly into the mold cavity, or 
can feed into it through a sprue. The 
chainber can be located above or below 
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the cavity. Integral molds can be designed 
for either manual operation or semiauto- 
matic use. 

3. Auxiliary plunger molds. Using the 
main ram for clamping and an auxiliary 
plunger for forcing the resin into the 
mold cavity, auxiliary plunger molds can 
achieve high production. These molds can 
be fitted to certain types of injection mold- 
ing machines, making the operation fully 
automatic. The injection machine must 
have both a main ram for clamping and 
an injection ram for transporting material. 
The heating chamber is usually removed 
a the press when this type of mold is 
used. 

Speed of operation of auxiliary plunger 
molds is improved by preheating the 
molding resin. Transfer presses must have 
an auxiliary ram to use molds of this 
type. The molds can be designed for use 
on angle presses, where the auxiliary ram 
operates at an angle to the main ram, 
usually right angles. The amount of ma- 
terial lost in sprue and cull is reduced to 
a minimum in auxiliary plunger molds. 

In addition to the above, molds may be 
classified in other ways as single- or mul- 
tiple-cavity, according to the number of 
pieces to be made in each shot; as posi- 
tive, semipositive, landed positive, or 
flash molds, according to the location of 
the cavity, molding well, and certain other 
design features. In addition to these basic 
types, there are many special features built 
into molds to increase production or im- 
prove the quality of the product. Molds 
can be designed with a stripper plate to 
knock out the molded piece, with cam 
activation for sections of the mold, with 
special sectioning or splitting of the mold 
to permit removing pieces of unusual 
shape, with dual plungers or cavities to 
permit loading or cleaning one section 
while a similar section is on the press. 


Molding Process 


The molding process itself consists of 
charging the mold, closing the mold, cur- 
ing the resin, opening the mold and re- 
moving the piece, and cooling the molded 
piece. In transfer molding the material 
in the sprue and heating chamber is re- 
moved with the molded piece. 

Molds for both compression and transfer 
molding are held at molding temperature 
throughout the cycle when molding 





Some of the more than two dozen molded 
phenolic components produced by Molded 
Products, Inc. for the Ryan aerial camera. 
(Courtesy Durez Plastics & Chemicals, Inc.) 
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thermosets, but must be cooled before re- 
moval of thermoplastics. The charge, 
whether in the form of granular molding 
material or a preform, is placed in the 
cavity when the mold has been heated 
to a predetermined temperature in the 
case of the automatic processes, while 
with hand molds the mold will have 
cooled somewhat during removal from the 
press. The hand molds are heated by con- 
duction from the press platens. 

The charge is preheated for high-pro- 
duction work, and the hot molding ma- 
terial can be run into the cavity or cavi- 
ties as a powder, or loaded from a loading 
board as tablets or in powder form. The 
loading board, a fixture having cavities 
arranged to correspond to the position of 
those in the mold itself, permits loading 
of all the cavities in a multiple-cavity 
mold by one motion of a slide that opens 
the bottoms of all the board cavities. 
Metal inserts, where used, are placed by 
hand or, occasionally, by loading devices. 
As soon as the charge has been placed in 
the hot mold, the mold is closed. The 
closing begins slowly, under low pressure, 
until the plug comes into contact with 
the charge. High pressure is then applied, 
forcing the heated resin into all parts of 
the cavity. In some cases, especially when 
molding ureas, or when molding heavy 
pieces in phenolics, it is advisable to open 
the mold for an instant to permit escape 
of gases liberated by the beginning of the 
cure reaction. This is called “breathing 
the mold.” 

During the cure period the reaction 
that converts the resin into an infusible, 
insoluble material progresses to practical 
completion. The time required depends 
upon the extent to which cure was ad- 
vanced during manufacture and prepara- 
tion of the resin for molding, and the 
temperature of the mold. The phenolics 
require a mold temperature of about 
325 F, the exact temperature depending 
upon the formulation of the resin, and 
especially of the type of filler used, as 
well as upon the time at temperature. For 
the melamines and ureas, the mold tem- 
perature is about 300 F. Temperature 
must be closely controlled when molding 
the ureas, as these materials are especially 
susceptible to burning. Alkyd molding 
compound requires a mold temperature of 
about 300 F also. 

The phenolics are capable of wider 
mold temperature variation than any 


Upholstery tacks produced by compression 
molding. (Courtesy B. F. Goodrich Chem- 
ical Co.) 
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Effect of preheating phe- 
nolic molding compounds. 


other of the thermosets. Mold tempera. 
tures as high as 450 F have been used jp 
combination with high preheats for shor: 
periods and cure cycles of less than 1( 
sec. Where the shape of the piece is such 
that a long slow cure is desired, the 
temperature may be reduced to 275 F o; 
less. Some idea of the relationship be 
tween mold temperature and time of cure 
is given by the accompanying cure curves 
for the various types of phenolics. 

With the ureas, mold temperature may 
vary from about 275 to 325 F, depending 
upon the time held at temperature, but 
cure temperature only slightly in excess 
of the optimum may result in overcure. 
Overcured pieces appear dull and opaque. 
The latitude in cure time is greater, 
especially at lower temperatures. At- 
tempts to shorten cure time by increasing 
mold temperature increase the danger of 
overcure. 

The melamines are molded at tempeta- 
tures much the same as those for the 
ureas, but the material remains in the 
fusible condition for a longer time than 
do the ureas. Melamines may be preheated 
closer to the mold temperature without 
danger of precuring, and the latitude in 
mold conditions is wider. 

The mineral-filled alkyd molding com- 
pound announced a few years ago cures 
very quickly, and cure cycles may be 4 
matter of a few seconds at the mold tem- 
peratures recommended, 300 to 310 F 
Many small parts are made with cure 
time of 5 to 10 sec, and even pieces with 
rather thick sections may be cured in ¢ 
min. This requires a fast-acting press, an¢ 
small pneumatic presses are used for mak 
ing small pieces. Mold pressures are low 
of the order of 500 to 900 psi, so that 
the quick-acting air-operated presses have 
ample capacity. ; 

Methyl methacrylates are frequent’) 
compression molded when they are to > 
produced as clear pieces. Colorless © 
tinted molding powders can also be ust 
The powder is placed in the hot mold a? 
the heat-softened material is forced 1nt 
all parts of the cavity, with the mok 
remaining at a temperature that insures 
against partial chilling of the acrylic. [¢ 
mold is then cooled to harden the pias 
tics material, and the piece removed from 
the mold. ' 

The cellulosics can be compressio® 
molded, except the nitrate, but the process 
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charged into the mold at temperatures 
closer to molding temperature, and the 
process is usually faster than compression 
molding, but wastes a certain amount of 
material in sprue and cull. 

An advantage of compression over in- 
jection molding is the fact that the hot 
mold keeps the material highly fluid until 
the cavity is completely filled. In this way 
the danger of flow lines showing in the 
finished piece is minimized. In injection 
molding the heat-softened material is 
forced into a cold mold, and striations 
may appear if part of the charge is chilled 
too quickly. 


has fewer advantages than with the acry- 
ics, Polystyrenes are likewise capable of 
-ompression molding, and the method is 
sometimes used to produce pieces larger 
than could be made on available injection 
machines. Nylon molding material can 
slso be processed in compression presses. 

Transfer molding procedure differs 
fom compression molding in that the 
molding material, almost invariably pre- 
heated, is placed in a hot chamber in the 
nold and is forced into the closed cavity 
lw a plunger. Because the mold cavity is 
dosed, there is ordinarily no flash, and 
nishing costs are reduced. Materials are 
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While the materials engineer need not 
ve expert knowledge of the formulating 
| processing of plastics materials, it is 
aessary that he understand the proper- 
s conferred upon the finished plastics 


material by its components, and how the 


mposition may be changed to accentu- 
tf minimize one or more of these 
verties. It has already been pointed out 
e, the molding equipment avail- 

and the properties required in the 
shed piece must all be considered in 
mulating the resin. The resin manu- 


facturer can devise a compound that will 


et specifications, but it is well for the 
aerials engineer to know what type of 
mpound will meet his needs, and how 
‘can be varied if difficulties arise. 
A recent development in the phenolics 
strates how unusual formulating may 
called upon to meet difficult conditions. 
awers for desks and tables have always 
n made of wood. The introduction of 
assisted with the materials pro- 
ent problem, but did not greatly 
ge the manufacturing methods. Woad 
1 low-cost material, and there seemed 
e little opportunity for a substitution 


vith a saving. However, sharply rising 
abor costs upset this equilibrium. The 
manufacture of wooden desk drawers re- 
wires about two hundred operations, so 
that high labor costs raised the total cost 


i the drawers to such a figure that the 
fiture industry began to show interest 
0 possible alternate materials. Of the non- 


netallics, the phenolic plastics, wood flour 


ed, showed the greatest promise. The 
lem became one of reducing costs, 

1 in the case of an article made in one 
fess Operation this was largely a matter 
' reducing the cost of the material. The 
content of the general purpose 
nenolics might average about 50%, but 
dder the need to reduce costs a phenolic 
4S produced that contained about 90% 
i four. This material holds out pros- 
large new field for molded plas 


e 


erials that vary so widely in 
Nn, properties will show great 
lation also, so that a listing of typical 


propert can serve only as a general 
nude, The fields of usefulness of the 
pes ¢ plastics are well established, 


wever, and these, with general values 
‘ Properties, may indicate the possibili- 
e material for specific uses. 

Phenolics—The phenolics are the most 


“ely used of the thermosets. They are 
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Properties of Compression Molded Plastics 


lowest in cost, compatible with most 
fillers, hard, rigid, nonflammable (formu- 
lations high in wood flour filler may burn 
slowly), and have good durability. Chemi- 
cal resistance is good, but they are at- 
tacked by strong caustic alkalies. They 
tend to discolor upon long exposure to 
light. The four broad types as given in 
Table 1, are differentiated on the basis of 
the type of filler used. 

Chemically, the phenolics include 
phenol-formaldehyde plastics, _ phenol- 
furfurals, resorcinol-formaldehydes, mix- 
tures of these, and blends with other ma- 
terials, such as nitrile synthetic rubber. 
The phenol-formaldehyde plastics form 
the bulk of the phenolics used, but the 
other types offer some special properties 
that make them valuable for use with the 
phenol-formaldehydes, or alone. Some of 
the special features are: 

Phenol-formaldehydes—lowest in cost; 
wide range of possibilities; general pur- 
pose. 

Phenol-furfurals—excellent flow at tem- 
peratures low in the molding range, with 
quick cure in the 375 to 400 F range; 
excellent for molding intricate parts; pos- 
sess good strength, good electrical proper- 
ties, good dimensional stability. 


Table 1—Four Types of Phenolics 



































A group of compression molded plastic 
parts for electric fuse and switch boxes. 
(Courtesy The Borden Co.) 


Unbreakable compression molded phono- 
graph record. (Courtesy B. F. Goodrich 
Chemical Co.) 


Resorcinol-formaldehydes—good _ Ssta- 
bility during storage; cure at low mold- 
ing temperatures. 

Phenolic-synthetic rubber blends—a 
wide range of molding materials, depend- 
ing upon the percentages of rubber used 
and the type of filler. Materials range 
from rigid plastics made somewhat shock- 





















Type Filler Used Special Properties | Uses 
| 
General | Wood flour filled, |Good moldability, low| For general decorative 
Purpose with cotton flock or | cost purposes, many electri- 
other filler some- ‘cal applications, radio 
times added | | cabinets, buttons, 
| | | handles, etc. 
| a = | 
Shock Fibrous filler, as | Best impact strength, | For gears, housings, etc. 
Resistant | chopped cotton cord, | but moldability | 
chopped fabric, cot- | lowered 
ton flock, paper | | 
Heat Mineral filler, with | Resistant to tempera- |For cookware handles, 
Resistant some fiber added tures to about 450 F, |knobs and handles for 
occasionally (short time exposure),| electric irons, toasters, 
with moldability, ma-| etc. 
| chinability lowered | 
i 
Special Mineral or organic, |Good electrical proper-| Bearings, photographic 
Purpose powder or fibrous, ties, chemical resistance,|developing tanks, elec- 
for specific use other properties as trical units, etc. 
| desired 
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Table 2—Properties of Compression Molded Plastics 
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| Heat Resist- | Water Absorp- | | Dielectric Str, | 
Tensile ance, Continu-| tion, in 24 | Chemical Short Time, |A;; Resistan 
Type | Strength, Psi ‘ous Service, F Hr, % Resistance | Ve In., V/Mil See Ce, 
Phenol-Formalde- | General 4000-8000 325 0.5-1.0 | Attacked by strong! 75-400 | Poo, 
hyde Plastics Purpose acids and caustics; 
; good solvent resist-;- ————_——_ | 
Shock-resist- | 6000-9000 250 os17 || | 200-400 | _. 
an 
Heat-resis- | 4000-7000| 400 | 01-03 _ | 175-350 | Poor 
ant | | 
Phenol-Furfural | General 5000-8000 300 0.2-0.5 Attacked by strong! 300-550 | | 
Plastics Purpose acids; decomposed 
by strong alkalies; | 
| good solvent resist- 
ance. 
Phenolic-Synthetic | General 4000-9000 | 210 1.5 Attacked by strong 300 20 
Rubber Blends Purpose acids and caustics; 
| good solvent resist- 
ance. | 
Melamine-Formal- | Alpha-cellu- | 7000- 12,000 210 0.1-0.5 Decomposed by | 300-400 100-175 
dehyde Plastics lose Filled | strong acids, at- | 
|— — tacked by strong rare 
| Mineral 5000-7000 250-350 0.1-0.15 alkalies; good sol- 450-400 120-140 
| Filled vent resistance. 
Aniline-Formalde- | Electrical, 8000-10,000 180 0.01-0.1 | Decomposed by 600 | 
hyde Plastics | No Filler strong acids; at- | 
tacked by strong | 
| alkalies; fair sol- 
| vent resistance. 
Urea-Formalde- | Alpha-cellu- 6000-12,000 170 0.5-1.0 Decomposed by 300-400 100-150 
hyde Plastics lose Filled strong acids and 
| alkalies; good sol- 
vent resistance. 











This 17- by 16- by 20-in. television cabi- 
net is molded in two pieces of 11 Ib each. 
(Courtesy Bakelite Corp.) 


resistant by addition of a small quantity 
of synthetic rubber to synthetic rubbers 
toughened by addition of a small quantity 
of phenolic. Compatible with most fillers. 
Physical properties, etc., for the pheno- 
lics are given in Table 2. 
Melamines—The melamines are more 
expensive than the phenolics, nearly 
white in color, and are compatible with 
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most fillers. When made up with alpha- 
cellulose filler, they resemble the ureas. 
Impact-resisting grades are made with 
cotton or rag filler. They have practically 
unlimited color range, excellent dielectric 
strength, good heat resistance, good mois- 
ture resistance, and good chemical resist- 
ance. 

Melamine plastics are used for buttons, 
food containers, tableware, instrument 
housings, electrical pieces, lighting fix- 
tures, etc. Mineral-filled melamines are 
used for electrical applications. 

Tabulated values for important proper- 
ties are given in Table 2. 

Aniline-formaldehydes—These plastics 
are more nearly specialty materials, some- 
what more difficult to mold than the 
phenolics, not as versatile, but having 
especially good electrical resistance. They 
are attacked by strong acids, but have good 
resistance to moisture and organic sol- 
vents. They are thermoplastic rather than 
thermosetting, but have a high softening 
temperature, and a molding temperature 
of about 320 F. Colors are limited to 
darker shades. The material is used for 
ultrahigh-frequency insulation, for radio 
and television parts, terminal boards, etc. 

Ureas—Urea-formaldehyde plastics are 
more expensive than the melamines, have 
less resistance to moisture, alkalies and 
acids, but have very high arc resistance, 
practically unlimited range of colors, good 
light transmission, will resist water up to 
about boiling temperatures, and excellent 
abrasion resistance. They are compatible 
with alpha-cellulose filler, and with little 
else. Lighting reflectors, electrical units, 


insulators, buttons, housings, closures, etc. 
are made from this type of plastics ma 
terial. 

Alkyd Molding Compounds—Excellent 
arc resistance, high-speed moldability 
good chemical resistance are the principal 
advantages of a molding compound o! 
alkyd resin. It is mineral-filled only, at 
present, and finds greatest use in electrical 
applications where its electrical resistance 
is desirable. 

Polyesters—Primarily low-pressure lam- 
inating resins, the polyesters have recently 
been used in compression molding with 
glass fiber filler. They have good strength, 
good water resistance, chemical resistance, 
and good electrical properties. They can 
be produced in a wide range of colors 


The polyesters are fast-curing thermosets, 


and cure at about 310 F under relatively 
light pressures. 
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Austenitic 
not magnetic 


or hardenable by heat treatment, but cold workin 
wira-low-car Don (ELC) steels which are designed to eliminate 


Austenitic Stainless Steels 


Typical Properties 


MATERIALS DATA SHEET 


or chromium-nickel, stainless steels are the most widely applied of the various types chiefly because of their good formability. They are 
es them somewhat magnetic, increases their hardness. 


Also included are the 
e harmful carbide precipitation due to welding to which their counterparts are subject. 





oe 


301 | 


302 


| 304 and 304 ELC 





COMPOSITION, % 


Density, Lb/Cu In. 


PHYSICAL PROPERTIES 


Melting Point Range, °F 
Thermal Cond, Btu/Hr/Sq 

Ft/Ft/°F @ 212 F 
Coeff of Exp. per °F 


Spec. Ht., Btu/Lb/°F @ 32-212 F 
Elect Res, Microhm-Cm* @ 68 F 








MECHANICAL PROPERTIES* 


| Mod of Elast in Tension, Psi 


Tensile Str, 1000 Psi: 


Annealed 
Cold Worked‘ 
Yield Str, 1000 Psi: 
Annealed 
Cold Worked‘ 
| Elong in 2 In., % 
Annealed 
Cold Worked‘ 
Reduction of Area, 
Annealed 
Cold Worked 
Hardness Bhn: 
Annealed 
Cold Worked 





| Impact Str, Izod, Ft-Lb: 


Annealed 
Cold Worked 


Fatigue Str (End Limit), 


| Annealed 
Cold Worked 
| 


Creep Str, Load for 1% 
Elong in 1000 Hr, Psi: 


1000 F 
@ 1300 F 
@ 1500 F 





Annealing Temp, °F 


‘THERMAL TREATMENT 


Hardening Temp, °F 


1000 Psi: 





Ave 


Machinability 


Weldability 








| Resist to atmosphere 





FABRICATING PROPERTIES 
Forging Temp, °F 


| CORROSION RESISTANCE 


| 
| 


0.08-0.20 C; 2 max 

Mn; 1 max Si; 0.04 

max P; 0.03 max S; | 
16-18 Cr; 6-8 Ni 


0.29 
2550-2590 


9.4 
9.5 x 10° 
@ 32-600 F 
0.12 





1850-2050 and cool 
rapidly 


2200 start 


Very good 


| Very good—slightly 


less than Type 302 


0.08-0.20 C; 2 max 
Mn; 1 max Si; 0.04 
max P; 0.03 max S; 
17-19 Cr; 8-10 Ni 
(AISI specs) 


0.29 
2550-2590 


A 
99 x 10° 
@, 32-212 F 
0.12 


ante: 78 


—_, —, 60” 


R»85, R»80, 150 
240” 


000 
1000 
1200 


1900-2050 and cool 


| rapidly 


303 


| 0.15 max C; 2 max 
| Mn; 0.07 min P, S 

or Se; 1 max Si; 17- 
| 19 Cr; 8-10 Ni; 
0.60 max Mo or Zr. 


0.29 
2550-2590 


9.4 
99 x 10° 
@, 32-212 F 
0.12 


72 


28.0 x 10 


90 


, 110° 


ep 
—. at Ta 


, 30 
_ —, 30” 


,—, 55 
—, —, 50° 


, —, 160 
—, —, 240° 


. 80 


1850-2050 and cool 
rapidly 


Hardenable by cold working only 


0.08 max C (304); 
0.03 max C (304 
ELC); 2 max Mn; 1 
max Si; 0.04 max 
P; 0.030 max §; 18- 
20 Cr; 8-11 Ni 


0.29 





2550-2650 


9.4 
99x 10° 
@ 32-212 F 

0.12 
72 @ 7OF 


28.0 x 10° 


$5. 85. 85 
, 110° 


, 35 
15° 


6U 
, 60 


, 70, 70 


R,80, 150, 150 
—, —, 240° 


~, 110, 110 
—, —, 90» 


17,000 
41000 
1200 


1900-2050 and cool 
rapidly. 





2100 start 


| 2100 start 


Finish all grades at 1700 or above 


Fair, tough 


Good, about 65% 
| of screw stock 


Not recommended, may crack 


Excellent—resists 
atmosphere, food 
products, acids, 


| chemicals for textile, 


| chemical, pulp, 


paper 


industries 


j 
Very good—some 
resistance sacrificed 
for better ma- 

| chinability. 





2200 start 
Fair, tough 
Very good 
Excellent—slightly 


better than Type 
302. 























| AVAILABLE FORMS Sheet, strip and wire | Sheet, strip, plate, Bar and wire Sheet, strip, plate, 
bar and wire bar and wire 
USE Light weight, high | General purpose | Similar to those for | 304: Light, welded 
strength, transporta- | applications Type 302 but where construction 
tion equipment, roof better machinability| where corrosive 
drainage, trim is required conditions are 
not too severe. 
(Continued on page 101) 99 
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Another cost-saving advantage for users of 


BaW 


TUBING 


You have a wide choice of 


B&W MECHANICAL TUBING 


TY PES—Seamless (hot finished and cold 
drawn). Welded (from hot or cold rolled 
strip). 


GRADES—Carbon, Alloy, and Stainless. 
SIZES—Up to 85%” O.D. in full range of 


wall thicknesses. 


QUALITY—Open-hearth and electric fur- 


nace steels, including aircraft and mag- 
nafiux qualities. 


CONDITION — Unannealed, annealed. 
tempered, normalized, or otherwise heat- 
treated as required. 


SURFACE FINISHES — As rolled, as 
drawn, as welded, bead removed, turned, 
scale-free, and polished. 


SHAPES — Round, square, rectangular. 
and special shapes. 


MATERIALS 
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PROPERTY 
COMPOSITION, % 


PHYSICAL PROPERTIES 

Density, Lb/Cu In. 

Melting Point Range, F 

Thermal Cond, Btu/Hr/Sq Ft/ 
Ft/°F, @ 212 F 

Coeff of Exp per °F 

Spec Ht, Btu/Lb/°F @ 32-212 F 


Elect Res, Microhm-Cm.° @ 68 F 





WECHANICAL PROPERTIES* 


Mod. of Elasticity in Tension, Psi 

Tensile Str, 1000 Psi: 
Annealed 

Yield Str, 1000 Psi: 
Annealed 

Elong in 2 In., %: 
Annealed 

Reduction of Area, %: 
Annealed 

Hardness, Bhn: 
Annealed 

Impact Str, Izod Ft-Lb: 
Annealed 


Fatigue Str (End Limit), 1000 Psi: 


Annealed 
Creep Str, Load for 1% 
Elong in 10,000 Hr, Psi: 
@ 1000 F 
@ 1300 F 
@ 1500 F 
THERMAL TREATMENT 
Annealing Temp, F 
Hardening Temp, F 
FABRICATING PROPERTIES 
Ave Forging Temp, F 


Machinability 
Weldability 


CORROSION RESISTANCE. 
Resist to atmosphere 


AVAILABLE FORMS 


USES 


AUSTENITIC STAINLESS STEELS 


309 | 316 and 316 ELC 


321 











(302. Resists destructive heat 


0.20 max C; 2 max Mn; 0.04| 0.10 max C (316); 0.03 max 
max P; 0.03 max S; | max Si;|C (316 ELC); 2 max Mn; 1 
22-24 Cr; 12-15 Ni max Si; 0.04 max P; 0.03 max 

S; 16-18 Cr; 10-14 Ni; 2-3 Mo 


0.08 max C; 2 max Mn; 1 
max Si; 0.04 max P; 0.03 max 
S; 17-19 Cr; 8-11 Ni; 5 x 











0.29 
2550-2650 
8 


0.29 
2500-2550 
9.4 


9.0 x 10° 
0.12 
74 


9.3 x 10° @ 32-600 F 


28.0 x 10° 


90, 95, 95 90, 85, 80 
, 40 
45, 45 
—, 65 

170, 160 R»85, 150, 150 
,—, 110 —, —, 110 
39, 39, 38 

15,900 


4500 
1000 


25,000 
7900 
2800 


1900-2050 and cool rapidly 
| Hardenable by cold working on 


2200 start 
Finish all grades at 1700 or a 
Fair, tough 
Very good 


2150 start 


Fair, tough 
Good 





Best corrosion resistance of 
any standard stainless steel. 
|Greater resistance than Type 
302 to reducing acids, sea 

| water and other corrosive 


Excellent—better than Type 


scaling up to 2000 F 


media causing pitting type of 


corrosion. Intergranular 
corrosion due to welding 
eliminated in 316 ELC 


Sheet, strip, plate |Sheet, strip, plate, 
|bar and wire | bar and wire 








Heat resisting 
applications 


1850-2050 and cool rapidly | 


(316: Processing equipment ex- 
posed to severe corrosivejunannealed condition and ex- 


0.29 
2550-2600 
9.3 


9.5 x 10° @ 32-600 F 
0.12 
72 @ 70 F 





28.0 x 10° 


90, 85, 85 
35, 30, 35 
50, 55, 55 
—, —, 65 
R80, 160, 150 


—, —, 110 


18,000 
4500 
850 


1900-2050 and cool rapidly 
ly 





2250 start 
bove 


Fair, tough 


____ Very good 





Excellent—similar to Type 
302. Not subject to harmful 
\carbide precipitation. 


|Sheet, strip, plate 
| bar and wire 





|\Welded equipment used in the 


media. Stressed parts that| posed to corrosive conditions. 


operate at high tempera- 


tures 


Equipment which must oper- 
ate in the sensitization range 


316ELC: Equipment subject to} (800-1650 F) 


severe corrosive conditions. 


Must be used at tempera- 


tures below 800 F 


Where three numbers are given, values represent sheet, plate and bar forms, in that order. 
Cold drawn—high tensile 1%-in. dia bar. 
Represents minimum value at full hard temper. 


This chart was prepared with the assistance of the Carnegie-lllinois Steel Corp. and Armco Steel Co. 
























This PLEXIGLAS Engine 
Tells its Own Inside Story 


You can look right into this miniature gasoline 
engine—see every part and check every detail 
of operation. Machined from solid transparent 
PLEXIGLAS acrylic plastic, the hand-operated 
model shows clearly the action of pistons, valves, 
cams, connecting rod and crank shaft—from 


any angle. 


Clarity, workability, light weight and durability 
make PLEXIGLAS especially useful in visual study 
models, demonstration models, and in general 
product design and engineering work. It machines 


easily to close tolerances—forms to almost any 


A steadily increasing percentage of PLEXIGLAS production, now 
at record levels, is required for the defense mobilization program. 
The supply available for civilian applications is limited. 


PLexictas is a trade-mark, Reg. U. S. Pat. Off. and in principal foreign countries. 


Caradian Distributor: Crystal Glass & Plastics, Lid., 54 Duke Street, Toronto, 
Ontario, Canada. 





INSIDE INFORMATIo) 
ON INTRICATE DESIGN 


Visual study model 


Jolt are allalel-1 ame’ soline enci.. 
Philip A. Derham and Acco, 


Design Er jineers, Roseman: 


Machined from solid 

PLEXIGLA the hand -ope,., 

model measures OPproxin 
A 4 : = 

8 x X4/2 ,Qand illustra: 

action of all moving 

machining the intricate 


PLEXIGLAS fell -tdelua- am) Tans 


ror Wael (ol t-nol O10) kaw 





curvature when heated—is extremely strong 
even in very thin sections—and is readily ce- 


mented to form strong bonds. 


These properties—plus gleaming beauty, a com- 
plete range of transparent and translucent colors, 


and resistance to weather and breakage—giv: 





PLEXIGLAS ever-growing importance in full-sca 
manufacturing and merchandising. We'll be glac 
to send you information on PLExiGLas sheets 
—flat, corrugated, and patterned—and on 


PLEXIGLAS molding powders. 


CHEMICALS FOR INDUSTRY 


is 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 














ut Insulation Material 


With the addition of curved block to the 
ine, Kaylo heat insulation has been made 
able in a complete range of sizes and 
thicknesses by Owens-Illinois Glass Co., 
box 1035, Toledo 1. The range covers tubes 

| pipes from %4-in. dia to 72 in. and 
vessels up to 60 ft. 

Made of hydrous calcium silicate, which 
‘said to insulate effectively up to 1200 F, 
Kalo heat insulation is offered in all 
wadard sizes of block and in thicknesses 
if from 1 to 6 in. for flat surface insula- 

\s pre-formed pipe covering it is 
made in sectional form {two pieces to 
mference) for all standard tube or 
pipe diameters from % to 12 in.; tri- 


‘gmental form (three pieces to the cir- 
















































































Kaylo heat insulation is said to insulate 
effectively up to 1200 F. 


nleren for pipes and tubes up to 23 
quad-segmental (four pieces to the 
umterence) for pipes and tubes up to 
0.; K-segmental (curved pieces 18 in. 
ipes and tubes up to 72 in.; 
lock nominally 18 in. wide for 
age vessels up to 60 ft in dia. 
covering is made to simplified 
standards, which means that 
~* Outside diameters of the pipe coverings 
“tespond to the outside diameters of 
‘tandatd pipes. Coverings, therefore, can be 












New Materials and Equipment 


Materials & Parts 





According to the manufacturer, several 
characteristics of the insulation help to re- 
duce installation costs: 


1. Extreme lightweight (11 Ib per cu 
ft) makes it easy to handle. 

2. High strength minimizes breakage 
and makes possible the large sizes, 
which mean fewer pieces are needed 
to cover a given area. 

3. Insolubility in water—cuts water 
damage. 


Silicon Steel 


Development of an improved oriented 
electrical steel for use in wound transformer 
cores has been announced by Armco Steel 
Corp., Middletown, Ohio. 

Available in two grades, Tran-Cor 3W 
and Tran-Cor 4W, the new silicon steel is 
said to have an exceptionally low core loss 
and high permeability. Tran-Cor 4W has 
a core loss limit of only 0.64 watts per Ib 
at 15 kilogausses and 60 cycles when tested 
under the conditions recommended for its 
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commercial application. The corresponding 
limit for Tran-Cor 3W is 0.71 watts per lb. 

Designed for use exclusively in wound 
cores requiring thin gage material, both 
grades are supplied in coils 1 to 30 in. wide 
and 0.012 in. thick. They are not recom- 
mended for stacked cores. 

The surface of the steel insures negligible 
interlaminar loss in distribution trans- 
formers even when cores are annealed. 
Since the steel comes fully annealed, a 
maximum temperature of 1475 F will re- 
move stresses produced by core winding. 

Good permeability of the new grades 
permits this operation at inductions over 
15 kilogausses and utilization of their low 
core loss. 


Silver-Clad Steel 


A laminated strip product, consisting of 
a solid sheet of silver clad on either one 
or both sides of a core of mild steel, has 
been developed by the Rolled Plate Div. 
of American Silver Co., Inc., Flushing, 
N. Y. 

Available in widths up to 4-in. thick- 
nesses down to 0.005 in., and in any re- 
quired temper, the silver-clad steel strip is 
being manufactured in various silver-to- 
steel thickness ratios and rolled and slit to 
commercial or precision tolerances. The 
strip is produced with a high, as-rolled 
luster which is said to require practically 
no polishing, and can, if desired, be electro- 
plated directly with gold or other non- 
restricted metals. 

Silver-clad steel can be used as a substi- 
tute for brass, nickel-silver, nickel and 
other restricted metals subject to NPA 
Order M-47. It can be shaped by stamping, 
bending, drawing, spinning and other con- 
ventional methods, and component parts 
can be assembled by means of silver brazing 
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New Materials and Equipment 


(CONTINUED) 








and soft soldering. According to the manu- 
facturer, the excellent thermal and elec- 
trical conductivities and the high resistance 
of silver to attack by alkalies and organic 
acids have already secured for the new 
product a wide field of industrial applica- 
tions, ranging from aircraft engine bear- 
ings and electrical contacts to chemical 
equipment. 


Concentric Radial Fin Tubing 


Development of a new two-fluid-pass 
heat transfer surface in the form of concen- 
tric tubing with radial fins has been an- 
nounced by the Industrial Div. of Modine 
Manufacturing Co., Racine, Wis. 

Originally designed for a specific appli- 
cation involving low temperatures and high 
pressures, Modine CRF tubing is said to 


adapt it to many other uses, such as gas 
liquefaction, food and 


pharmaceutical 





This concentric tubing has been made 
with six radial fins and in diameters of 
1 and 13% in. 


processing, condensing, exhaust heat recov- 
ery, and heating requirements involving 
viscous materials. 

According to the manufacturer, the 
tubing can be fabricated of copper, steel, 
stainless steel, nickel and other metals in 
lengths up to 20 ft, and it is suitable for a 
wide range of temperature and pressure 
requirements. For maximum heat transfer, 
intimate contact is accomplished by means 
of fusion bonding of fin and tube elements. 

Because of its specialized character, the 
tubing is necessarily engineered to meet 
individual application and is, therefore, 
currently offered only in production-lot 
quantities. 
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Gasketing Material for High Vacuum 


A new synthetic rubber gasketing ma- 
terial with low vapor pressure has been 
announced by the Distillation Products In- 
dustries Div. of Eastman Kodak Co., 727 
Ridge Rd. W., Rochester 3, N. Y. 

Myvaseal, a synthetic elastomer product, 
is said to be quite soft, have high abrasion 
resistance, and be moderate in price. Under 
standard test conditions, the material has 
been found to have a lower outgassing pres- 
sure than any other material available for 
this purpose. 

Applications for the new product include 
parts of electron tube exhaust machines, 
television picture-tube pumping systems, 
and rotary exhaust systems. The material 
is available in molded, extruded or sheet 


form. 


Ductile Bismuth Wire and Ribbon 


Fitzpatrick Electric Supply Co., 444 
Irwin St., Muskegon, Mich., has announced 
the production of ductile bismuth wire and 
ribbon designed to permit engineers to 
make useful applications of a material pos- 
sessing unique electrical properties. 

According to the manufacturer, the brit- 
tleness and lack of tensile strength for- 
merly attributed to bismuth have been 
largely overcome. They claim to have bis- 
muth ductile enough to wind on its own 
diameter at room temperature (70 F). 
However, since its tensile strength is low, 
the material has to be handled with care— 
that is, it should not be subjected to a 
strain exceeding its tensile strength. With 
this in mind, it is said to be possible to 
wind coils, make noninductive prods and 
make transformers without failure. 

Possibilities of development in the con- 
trol and instrument fields by the use of 
ductile bismuth are claimed to be tre- 
mendous, as the material offers the follow- 
ing advantages: 


1. Resistance change in magnetic field. 

2. Voltage change due to Hall effect. 

3. A variable rectifier. 

{. Hot and cold junction for instru- 
mentation, refrigeration, etc. 

5. Most negative material known for 
thermocouples. 


Coatings & Finishes 





Inhibitor for Shellac 


Development of an inhibitor to rote 
shellac and other nonaqueous |iquids al 
metal contamination has been announcg 
by the Merrimac Div. of Monsanto Cha 
cal Co., Everett, Mass. 

According to the producer, Inhibitor 
is especially valuable in view of NPA , 
strictions on shellac containers. The p 
product is said to prevent iron Pick-up | 
forming a thin coating of a complex jrg 
phosphate on the inner wall of the ¢ 
tainer. 

Tests indicate that 1/4, to 1% of ; 
inhibitor in 8-lb. terne-coated containg 
provided satisfactory protection from ir 
contamination for a minimum shelf life 4 
one year. 


Plastic Protective Coating 


Production of a new, air-drying prot 
tive coating designed to protect tanks, tar 
cars, pipes, fittings, structural steel pa 
and chemical processing equipment again 
attack by splash, drip and spray from co 
rosive chemicals, corrosive atmosphere 
weathering and rust, has been announce 
by United States Rubber Co., Rockefelig 
Center, New York 20. 

Said to combine high film flexibility wit 
good adhesion and impact resistance, t 
plastic is expected to find its broadest us 
in chemical processing, rayon and cell 
phane production, photo finishing, pul 
and paper manufacturing, filtering and ele 
troplating, and in mining operations 

According to the producer, the coatin 
will not chip or crack, and can be used 0 
steel, aluminum, concrete, hardwood 
composition board. It is applied by spray 
allowing 1-hr drying time between coat 
and 24-hr drying time after the final coat 
Since the plastic contains no chemic 
plasticizer to leech out or harden, it 
tains its flexibility throughout its servi¢ 
life. 

Metal should be grit-or sand-blasted bé 
fore the coating is applied; cement shoul 
be etched with hydrochloric acid; whil 
wood and composition board need rougl 
sanding to assure a good bond. 


Protective Primer 


Currently offered by John W. Masury 
Son, Inc., 1700 Bayard St., Baltimore 30 
is a new red oxide zinc chromate prime 
said to be a perfect mate for metals 

Conforming to Navy Specification #52 
B-18, except for the use of iron on™ 
instead of titanium, Metyl-Mate is claimet 
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Conservation is possible — without sacrifice 
with use of N-A-X ALLOY STEELS 


With the demand for greatly increased quantities of the critical 
and strategic Stainless Steels used in Jet Engines intensified 
by the acceleration of the building program, the Air Force 
requested the producers of these engines to seek suitable 
material with less critical alloy content to replace the Stainless 
Steel for certain moderate temperature application in these 
aircraft gas turbines. 


The steel selected had to be of low-alloy content with high 
strength and good welding characteristics. Ordinary low carbon 
steel did not meet the requirements because of its low tensile 
properties and the fact that it could not be satisfactorily welded 
by the inert arc process, which is widely used in aircraft gas 
turbine manufacture. 


The data available from tests made on several weldable low- 
alloy, high-strength steels indicated that N-A-X ALLOY STEEL 
was the most satisfactory of the group — its selection followed. 
Unlike other possible substitutes, N-A-X ALLOY STEEL has good 
low temperature impact values, maintains its higher strength 
and is not subject to temper brittleness in the wide operating 
temperature range required of the steel for this purpose — from 
a low of —70°F. to +800°F. 


The use of N-A-X ALLOY STEEL for this application has cut the 
amount of Stainless Steel required in half. This is of consid- 
erable importance to the Air Force. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division ' Ecorse, Detroit 29, Michigan 


NATIONAL STEEL wilig CORPORATION 




















A REGULAR SERVICE OF THE COOPER ALLOY FouNnpRY CO., HILLSIDE, N. J. 
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MAGNETISM 
IN AUSTENITIC 
STAINLESS STEEL 


Norman 8S. Mott 
Chief Chemist and Metallurgist 


In the normal specification range 
for the 18-8 chromium-nickel stain- 
less steels, especially when the carbon 
is low, ferrite and the resultant mag- 
netism will often be found. It must 
not be construed, however, that this 
condition is detrimental to the proper- 
ties of stainless steel; in fact, in many 
cases it is highly desirable. 


The fully austenitic stainless steels, 
when heated in the carbide precipita- 
tion range (900-1600° F.) have their 
carbon precipitated as chromium car- 
bide along the grain boundaries. This 
depletes the boundaries of chromium 
with the result that the alloy becomes 
susceptible to intergranular corro- 
sion. 


When alloys containing amounts 
of ferrite from 5-15% are heated in 
this temperature range, it is found 
that the carbides tend to form pre- 
dominantly in the ferrite areas. Since 
these areas are disconnected and well 
distributed, the condition does not 
promote intergranular corrosion. 


Stainless steels with free ferrite up 
to 30% in amount retain good me- 
chanical properties, although they 
show a slight decrease in ductility and 
toughness. Their strength and hard- 
ness are increased. 


Estimation of the presence and ap- 
proximate amount of ferrite may be 
accomplished by the use of a phase 
diagram based upon nickel and chro- 
mium equivalent values.* The nickel 
and chromium equivalent values are 
computed by the equations: 
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Ni® = Ni% + 0.5 Mn% + 30C% 
Cré = Cr% + Mo% + 
1.5 Si% + 0.5 Cbh% 


The boundary line between fully 
austenitic alloys and those which con- 
tain ferrite is expressed by the equa- 
tion: 





ae ae 

When a higher percentage of 
nickel is specified in type 316 moly 
bearing alloys in order to make 
them completely austenitic in struc- 
ture, they become susceptible to 
intergranular corrosion, and if they 
are to be heated in the carbide precipi- 
tation range, as would occur during 
welding, additions of columbium are 
required to counteract this suscepti- 
bility. 


Molybdenum additions to 18-8 
stainless make the alloy magnetic due 
to the formation of ferrite, and exist- 
ing data have shown that the presence 
of this ferrite does not interfere with 
the high corrosion resistance of the 
alloy. In this form, it enjoys a wide 
range of usage where excellent re- 
sistance to corrosive media and the 
effects of welding heat are required. 


*A. L. Schaeffler, Metal Progress, November, 1949, 


p. 680-B. 
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Copies of this article, printed on heavy 
stock and in form convenient for fil- 
ing, will gladly be sent to you, without 
obligation, in small quantities. You 
will find this excellent for answering 
problems that arise concerning the 
subject of 
magnetism in 
stainless steel. 
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New Materials 
and Equipment 





to be useful for ornamental iron and gp 
fabricating. It has excellent drying qualitie 
(air dries hard overnight) , can be baked if 
desired, and can be applied either by brug 
or spray method. 





Heating HeatTreatment 


Portable Electric Oven 


A new portable oven, the PL-1, with four 
shelves to provide for shelf processing, has 
been introduced by Grieve-Hendry Co, 
Inc., 1101 N. Paulina St., Chicago, 22. 

Products or materials can be placed di- 
rectly on the shelves, which are said to 
have room for eight 2- by 12- by 23-in. long 
drying pans. Uses for the new oven include 
preheating plastic granules, treating pow. 

















Four expanded metal shelves and 4 drip 
pan are standard equipment with thi 
portable oven. 


dered metals, and baking small electric 
components. 

Constructed of steel with air-cell #& 
bestos insulation, the unit operates from 
any 110-v outlet and requires no special 
wiring. 


Brazing and Annealing Heating Unit 


Development of a new, gas-fired produ 
tion heating machine, designed for brazing 
plugs or adapters into ends of shell tp 
units and for annealing mouths of she 
cartridges, has been introduced by Gas 
Appliance Service, Inc., 1211 Webster Ave., 
Chicago 14. ae 

The heating zone in this unit consists 0 
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7 CLEANING” 









two rows of high-speed zig-zag burner 
which, with their high rate of heat output, 
bring the sections to be brazed or annealg) 
to the proper temperature in a minimum ¢ 
time. Confining the heat to the work area, 
the machine is said to eliminate the Usual 
excessive heating of surrounding portiogs 
























Blast Cleaning Cabinet quickly 
and easily cleans rust, grime, dirt, 
paint, etc.,from metal parts. Produces a 
clean, smooth surface on pieces up to 
60” x 36”. Models available from 
$315.00 and up. 





Blast Cleaning Machine not only removes rust, 
dirt, scale, etc., but is ideal for maintenance and many 
other uses. Cleans large objects such as bridges, 
structural work, tanks before painting. Six sizes, 
portable or stationary, from $170.00 and up. 













Unit Dust Collector stops dust at its source, 
minimizes machine wear and tear, reduces 
housekeeping and general maintenance 
costs. Solves many grinding and pol- 
ishing nuisances. Reduces material 
losses. Models from $286.00 and up. 











This gas-fired heating machine is designs 
for brazing or annealing shells. 


According to the manufacturer, the ma 
chine produces 600 pieces per hr in a 60m. 
dia unit. Other types and sizes of tum 
tables or conveyor units are available fo 
accommodating various diameter and pf 
duction requirements. 


Hydro-Finish Cabinet uses liquid blast, eliminating 
dust, and reduces costly hand polishing, cleaning and 
finishing of molds, dies, tools, etc. Removes scale, 
discoloration and directional grinding lines, prepares 
surfaces for plating and coating. Holds tolerances to 
.0001’’. Models from $1295.00 and up. 


Cleaning & Finishing 








Surface Finishing Machines 


| Recommended for application in pi 
| ducing a smooth wearing surface on shalt, 
rods, axels, tubing and pipe, the new SU 
| face finishing machines, marketed 
| Storm-Vulcan, Inc., 2504 Commerce St, . 
Dallas 1, Tex., are also said to be ad#?® 











| ° . 4 eral | 
mi. , , : | able to automotive, railroad and gen ~ 
ae a ee ek ek kn ee ee industrial use. 
re oe PANGBORN CORP., 1700 Pangborn Bivd., Hagerstown, Md. The surface finishing operation © 
information . aaa on Sul: 

+ Blast Cleaning Gentlemen: Please send me more information on the equipment I've checked af claimed to take only a few seconds ar VES 
ME~ the left. faces that have been ground or pare ‘ 
« Blast Cleaning MNS 5 i 0c 60G60'ok 0 06hb9b4604646N RE ER SESS ED CHEECH SC OORCES snbwaneenan ‘ size, and belts of various grits are aval ab 

| Machines ‘ ited fof 
ry Unit Dust Mii ccd on sane decdnnles cs waseientabensessénadbechavesears nee for producing the surface best su : 

A nN : a. yds bwhsk kates doo0h-sdnncvdtlidial es istarsneahbaibieerh nics any specific purpose and type of meta’. P 7” 
Hydro-Finis * ishing 
LJ Cabinets « “POOUTETEPTLLL TT, PT evTTT oT 9000 eOhssiaceces Sts cccesece Used for polishing, surface finish 2 
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SINET CLEANS UP TO 200 
NGINE BLocKs AN Hour 








at world’s largest 
independent 
jobbing foundry 


BLAST CLEANING at Campbell, Wyant, 
Cannon Foundry Co., of Muskegon, 
Mich., is fast, efficient and mechanized! 
And the secret of this performance is 
two Pangborn “ES” ROTOBLAST Cab- 
inets like that shown above. Heavy en- 
gine blocks can be cleaned at a rate of 
200 an hour... and cleaning is automatic! 
The result is faster, better, cheaper blast 
cleaning than ever experienced with 
other equipment. 

Campbell, Wyant, Cannon started to 
mechanize their cleaning operation in 














ABOVE: This rear view of Campbell, Wyant, Cannon's 
Pangborn “ES” ROTOBLAST Cabinet shows the con- 
veyor system and four ROTOBLAST Machines. Inside 
the cabinet, the conveyor stops in front of each ROTO- 
BLAST unit and slowly revolves the casting in the 
blast stream to assure complete cleaning. 







1937 ...when they installed one of the 
first Pangborn monorail ROTOBLAST 
Cabinets. Later they installed a second 
Cabinet to meet production demands. As 
a result cleaning costs have been even 
further reduced, and there’s no cleaning 
room bottleneck. Cleaning is a simple, 
automatic operation with high-quality 
work assured. 


GET THE COMPLETE ROTOBLAST 
STORY: Bulletin 214 is informative and 
covers many applications. Write for your 
free copy to: Pangborn Corporation, 
1700 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the latest 
developments in Blast Cleaning 


and Dust Control equipment. 





BLAST CLEANS 
CHEAPER 
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Microcast 





That’s Performance-Proved 









G.N. Cole, chief of engine design 
at Pratt & Whitney Aircraft, 
specifies Microcast blades 

on the J-42 Turbo 
Wasp engine. 








THE MICROCAST PROCESS of precision cast- 
ing for aircraft engine power blading, per- 
formance-proved in World War II, offers 
outstanding advantages to design engineers 
working on today’s revolutionary power 
units. Superior to conventional production 
methods, Microcastings afford substantial 
dollar and labor economies, plus savings in | 
critical alloys and elimination of tool break- 
age. Microcastings virtually eliminate ma- 
chining, freeing machine tools for other 
work. Why not investigate the Microcast 
Process today? 


FREE BOOKLET MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 
224 East 39th St., New York 16, New York 


715 East 69th Place, Chicago 37, ‘Illinois 


The precision process orig- 
inated by Austenal Labora- 
tories, Inc. for the produc- 





tion of castings of intricate 
design using the high melt- 
ing point alloys where sur- 
face smoothness and di- -*:5 
mensional uniformity are 
mandatory, requiring little 
or no machining. Write for 
literature and complete 










information. MICROCAST TRADE MARK REG. U. S. PAT. OFF, 
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for actual sizing when only small 
of stock need removing, the Kotafin m. 
chines are built to handle any length of 
shaft or rod up to 118 in. A special polish, 
ing compound available for use with these 
machines is said to impart a chromium. 
plated appearance to the surface. 

Furnished as complete units or with a. 
tachments for any engine lathe and mog 
shaft grinding machines, the finishing ma. 
chines are also built for special applica. 
tions. 


Polishing Attachment 


A newly developed polishing belt arm 
attachment, said to be universally adjustable 
from horizontal to vertical positions, has 
proved effective in a new 40-in. rotary auto- 
matic polishing and buffing machine ar. 








Nain 


Ever 
: en ; inter 
This machine is a 6-station indexing rote) ay 
equipped with the new polishing belt arm 
attachment. . 
ae insid 
rangement offered by Acme Manujacturing 


Co., Detroit. prog 
This machine is a 6-station indexing mak 
rotary with four Acme type G-1 adjustable ines 
floating head buffing lathes equipped wit 
the new polishing attachment, which % lates 
used for polishing automotive zrille parts men 
With this attachment, Acme G-1 and G- facil 
lathes are readily converted to polishing ie 
belt heads. se 


i 
ral: 


ethe 


Pre-Finish Metal Cleaner 


A special acid phosphate clean ™ 
veloped expressly for the preparation ° 
metal surfaces for painting, lacquering % 
japanning has been announced by Bh 
Houghton & Co., 303 W: Lehigh A% 
Philadelphia 33. 

Houghto-Clean 313-A is said to cond 
tion metal for final finishing by semovils 


aner de: 
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Things have been humming at Aico. Now, even more 
Every user of molded plastics has an Aico makes it possible to simplify Uy 
interest in what has been going on in _ your buying of plastic parts by placing g 
our big modern plant. all your orders under one roof. With Aico’s Com | 
Raise the roof. . . take a look complete compression, injection, cold bf Moldi plete Plastic 
inside. You'll see a vast improvement molding and low pressure molding de- me ing Service Includes: 
program as it nears completion, to partments, Aico is one of the limited } GINEERING { 
ake Aico one of the most versatile, few plastic parts suppliers in a posi- 
est equipped of all plastic molders. tion to make an unbiased _recom- 
Big, new molding presses . . . the mendation on the most practical and 
latest preheating and finishing equip- economical method of molding. 
ment, . . rearrangement of production Our engineering people are here 
faciliti all contribute to produc- for the purpose of advising you on 
ng better plastic parts through greatly the proper use.of molded plastics. The 
nproved scientific control of mate- use of this service involves no obliga- 
| sharply increased production — tion. Just drop us a line if you think 
we can be of assistancé to you. 


INSULATOR CORPORATION 
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These two non-scaling, non-decar- 
burizing furnaces were installed 17 
years ago... 


These CARBON-CONTROL FURNACES 
are still going strong today 


Industry's first non-decarburizing furnaces for high carbon 
steel were built by Holcroft in 1934.. 
service today! 


and are still in 


Since then, Holcroft research has been responsible for many 
more developments in the field of controlled atmosphere 
hardening. These Holcroft advantages are so well-known 

1} that almost all modern carbon-control furnaces follow the 
principles established by Holcroft engineers. 


Other Holcroft furnaces are hanging up production records, 
too. If you have any kind of a heat treat problem, you can 
tap this fund of metallurgical know-how by writing today. 


.. one of three radiant tube furnaces 
recently built for the same customer. 





SINCE 1916 __J GlerOft nwo COMPANY 
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—>— —— PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
£ . VV OR - SLY D. ’ y De y Z 
CHICAGO 9 CLEVELAND 15 HOUSTON 1 CANADA EUROPE 
C. H. Martin, A. A. Engelhardt Wallace F. Schott R. E. McArdle Walker Metal Products, Ltd. Ss. 0. F. 1. M. 


4209 South Western Blvd. 1900 Euclid Ave. 5724 Navigation Bivd. Windsor, Ontario Paris 8, France 
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processing oils and compounds, rus br 
ventatives, perspiration and soldering tej 
dues, and then depositing a smooth, 
coating of phosphate on the metal surfad 
to provide greater adhesion of the finishin 
material. 

In addition to preparing the surface. thy 
new cleaner is claimed to provide proved 
tion against rust. Parts cleaned, but 
painted immediately, will not corrode 
Should the paint become scratched afte 
application, the phosphate film will resis 
rust and prevent its spreading beneath tha 
paint. 

Simple and inexpensive to use, thd 
cleaner is said to mix easily with water and 
to require no special equipment 


Spray Gun 


The Schori Process Div. of Ferro-Co 
Corp., 8-11.43rd Rd., Long Island City | 
N. Y., has announced the development of 
a new, paint-type spray gun that is said 
to spray two solutions at the same time 

Designed to handle materials that are 
stable in themselves, but that cure quickl 
only when mixed with other materials, 





This new type spray gun featur 

les and is said to spray two solutions a4 
time. 

gun can spray formulations ‘hat be 

tack-free in 10 min. 

l Ising two pots and a spra' 
two nozzles, the unit keeps the tw 
tions apart until they are mixed extetl 
as the material is atomized. Thus, 10 
of a pot life measured in n 
method permits hours of pot lif 
some materials, days. 

An example of how the equipment ® 
used with Marco polyester resins To}low» 
One-half of Marco MR-28C r which 
Marco catalyst has been dissolved is placed 


in one tank, and the other half of the rs" 
is mixed with Marco acceleratot id placee 
in the other tank. The resin-catalyst blen¢ 
is said to remain stable for at least 0 


tor blens 
ire mixed 
provided 


working day and the resin accele 
for considerably longer. The two 
beyond the two nozzles which a: 
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troubles got yout goat? 


If you’re butting up against costly rejects, 
time-taking inspections, poor performance 
in your tubing unit, you ought to get the 
facts on Bundyweld. 

This multiple-wall type of Bundy® tub- 
ing is double-rolled from a single strip, 
unmatched by any other tubing. 

It’s amazingly rugged, easy to form and 


fabricate. It conducts heat faster, and with- 
stands gruelling vibration in lines and coils 
that have to take a shaking. 


Right now, defense and essential produc- 
tion rate top call on Bundyweld, though 
we're doing everything possible to service 
all Bundy customers. Why not inquire 
regarding your needs? 


Bundy lubing Company 


DETROIT 14, 


MICHIGAN 


World’s largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 
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Compression Set, % 














Temperature, °F 








SUASTICSHL stays Elastic! 


AT EXTREME TEMPERATURES, 
Silastic has greater resistance to 
compression set—or to perma- 
nent deformation due to heat 
and pressure—than any other 
rubberlike material. Its elastic 
memory exceeds that of both the 
best low temperature and the 
best high temperature organic 
rubbers available. Silastic 7-170 
forms a more resilient seal at 
—50°F. than a special low tem- 
perature organic rubber does at 
—7°F. At 450°F., Silastic has 
more resistance to permanent 
compression set than the most 


heat-stable organic rubbers have 
at 330°F. 


Combine that kind of elastic 








PHOTO COURTESY CONSOLIDATED VULTEE 
AIRCRAFT CORP. 


In aircraft cabin heating and pressurizing 
systems, Silastic gaskets stay elastic under 
operating temperatures ranging from —70° 
to 400°F. Similarly, Silastic gaskets and O- 
rings withstand hot oils at about 450°F. in 
automotive, aircraft, diesel-electric engines. 











memory with excellent resistance to aging, to oxidation and to attack 
by a variety of chemicals and hot oils, and you have Silastic—the 
most stable of all resilient gasketing materials. That's why design 
engineers and maintenance men specify Silastic, the Dow Corning Sili- 
cone rubber that pays for itself many times over in reduced mainten- 
ance costs and improved performance. 








SEND TODAY! 


*T. M. REG. U. S. PAT. OFF. 





Fe Eg For your copy of Silastic Facts from +500°F. 7 
| No. 10 containing new Y 
data on the properties, SUASTH 4 ° 
( \ performances and ap- / C, stays Elastic 
LG emus plications for all A+ ~100°F 
=” \ Silastic stocks. d o —100'F. 


Please send me Silastic Facts No. 10 


Nome 





DOW CORNING CORPORATION, pepr. AF-5, MIDLAND, MICH. 








Company 
Address 











Atlanta * Chicago * Cleveland * Dallas * Los Angeles * New York * Washington, D. C. 


In Canada: Fiberglas Canada Ltd., Toronto 
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in the gun. This permits the use of Com 
paratively large proportions of accelerator 
which is said to result in extremely rapid 
gelation—about 3 min. or less at 70 F 
while maintaining long pot life of th 
material in the tanks. 


Metal Spraying Gun 


Developed primarily for coating shafts 
rolls or machine element parts from a lathe 
mounting, a new metal spraying gun has 
been introduced by Metallizing Co. of 
America, 3520 W. Carroll Ave., Chicago 
24. Said to be virtually foolproof in per. 





This new metal spray gun will spray £15 

B&S gage wire up to 3/16-in. dia, from 

the lowest melting point metal the 
highest. 


formance, the Mogulectric features 
greatly increased spraying speed an 
also be used for spraying tanks and 
structural members. 

Adding metal to metal via fine atomiz- 
tion of wire stock at 6300 F with a perfect 
bond in addition to rebuilding worn patts, 
the gun is claimed to be ideal for spraying 
corrosion resistant metal coatings and fof 
reclaiming mismachined castings and m* 
chine parts. 

Weighing 20 lb and powered with 4 
1/20-hp constant speed induction moto, 
the gun assures a uniform wire speed that 
can be adjusted to the type of metal being 
sprayed. 


Chromium Anodes 


A new type of chromium plating anode 
has been developed by Hanson-V@ 
W inkle-Munning Co., Matawan, N. J. 

Called Chrome-Flo, the anode is sai¢ 
offer the following advantages: 

1. Insoluble chromate film formation 

on anodes is markedly decreased 


MATERIALS & METHODS 
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MEEHANITE 
CASTINGS 

























WHEN YOU NEED “EXTRAS” IN QUALITY OR PROPERTIES 
CONSULT ANY OF THE FOUNDRIES LISTED BELOW 








American Broke Shoe Co...... (envetuaeseteseess Mahwah, New Jersey 
The American Laundry Machinery Co........-+.+6-- Rochester, New York 
and (é a ; ; ; ; ° PT Ee ae OF er Detroit, Michigan 
ks and | ustrated Isa giant billet shear and the main Meehanite SI (CRON WI ng Dona Sa a 5 see GT CO eee cules ee St. Louis, Missouri 
lousing casting used in its construction. This shear will a a ae one eeeanere ay aie! Poy ners sa ago 
stomizs | x sa w . W. Bliss Co..... the eeeccccceeenens » Mich. yD 
a cut a hot steel billet from 16” x 16 square bars and the a, erry Providence, Rhode Island 
L peri ae ; ’ ge TET OT TTC TK eee Ce Birmingham, Alabama 
rn pats, severity of its operational requirements demand the supe- Crawford & Doherty Foundry Co...........eeeeeeeees Portland, Oregon 
spraying sli : a : : : ’ p . The Cooper-Bessemer Corp...... Mt. Vernon, Ohio and Grove City, Pa. 
lor properties of Meehanite castings for its main housing. Farrel-Birmingham Co., Inc.....+-..++eeeeeeeeees Ansonia, Connecticut 
eghie Of narticul: . . ‘Ge Florence Pipe Foundry & Machine Co.........+..++. Florence, New Jersey 
and mé- [ particular importance in this instance were the Sulild Geddy @ Membbhe Wels Unc. «oo .ccccckle leds Cleveland, Ohic 
high te nsile stre sharactericticc—§& .. °° General Foundry & Manufacturing Co.......ceeeeeeeees Flint, Michigan 
with & = ten ile strength characteristics 50,000 psi minimum ee: CE Ge oon cé cuneate ceceeearenee a Chicago, Illinois 
m tof, ind tne ability to absorb the vibratory stresses set up The Hamilton Foundry & Machine Co ec eeeeseseeeseeeses Hamilton, Ohio 
we ; e Johnstone Foundries, Inc.........2. eee ee eeee Grove City, Pennsylvania 
- a UUrINn g operation. Kanawha Manufacturing Co............-008: Charleston, West Virginia 
al being - ; . Sn NE NS nee eias oes ce 068 Los Angeles, California 
he casting weighed 52 tons and the shear was de- ee Nas EAS 5c cance bese (eo asdes Oe Orillia, Ontario 
‘anal : , , . : , oe ET OO EE eee ee ee Hamilton, Ontario 
igned and supplied by Loewy Rolling Mill Division, The Henry Perkins Co............cceeeceeee Bridgewater, Massachusetts 
Hydr Prese , a, eee. 7 oe al , BB ia on ccs cds vecnesowenese Buffalo, New York 
SS Ne p . , 
ms *: 4 Inc., New Y ork ind built in the shops ol Rosedale Foundry & Machine Co........eeeeee- Pittsburgh, Pennsylvania 
‘arrel-Birmingham Co.. Inc.. Ansonia. Connecticut. Ross-Meehan Foundries. ..........-ceeeeecees Chattanooga, Tennessee 
iy ; : : : ; SE er ere ere Dover, Ohio 
[he superior engineering properties of Meehanite Standard Foundry Co.........sesneeeeeeeeees Worcester, Massachusetts 
+ F ; . - : The Stearns-Roger Manufacturing Co......ceeeeeccees Denver, Colorado 
J Ungs are achieved without alloys;—important in times Traylor Engineering & Mfg. Co.......eseeeeees Allentown, Pennsylvania 
g anor f ; ea: i . Wale” See Weles ORG s. ss dice aebedeectcesueurs< St. Paul, Minnesota 
son-V an shi Ses, stockpiling and today 5 materials problems. Webenn. Fawlty Glas oc oo c+ dasnns 600 eebeusouseeen Ouklend Celiferaie 
f J. Warren Foundry & Pipe Corporation........... Phillipsburg, New Jersey 
5 said 00 : : ee 
S sal “This advertisement sponsored by foundries listed above.” 
sation 
cise ® NEW ROCHELLE, N. Y. 
§ 
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For frequently used doors and panels, SOUTHCO 
Retaining Springs with a new smooth-action roller- 
bearing surface provide time-saving convenience and 
trouble-free long life. They hold doors firmly open, 
so that both hands are free to work, and they hold 
doors tightly closed to eliminate vibration, rattle 
and dirt. 


Several styles are available for a variety of spring 
tensions and door positions. Write for the whole 
story. SOUTHCO Div., South Chester Corporation, 
1404 Finance Bldg., Philadelphia 2, Pa. 








New Materials 
and Equipment 





with use of special alloy lead Type 
pe ag 

2. Open construction makes higher 
current densities possible due to 
better circulation of solution and 
increased anode surface exposure. 

. Decreased weight of anodes facili. 
tates easier handling. 


‘Qo 


Lad 


These anodes can be furnished in 
antimony lead, 7% tin lead, or a her 
commonly used alloy 


i. Better covering power is off 
especially on difficult parts to pl! 
due to wider current density range 

According to the manufacturer, it is best 

to keep the current turned on at all times 
when the anodes are in the bath. Anodes 
should be removed, rinsed and stored in air 
when the tank is idle. 


Barrel Finishing Compounds 


Almco Supersheen, Albert Lea, Mina., 
has announced the development of three 
new barrel finishing compounds. 

The first of the three, Abrasive Con 
pound No. 3, which is recommend 
use in self-tumbling and with the \ 
abrasive chips, contains a very agg 
abrasive and can be used with w: | 
is said to be a replacement for the ol¢ 
emery and oil method of tumbling. A¢ 
vantages claimed for No. 3 compound ai 
fast cutting down, free rinsing, oxication 
inhibition, improved color, rust preve® 
tion, and unusually low processing costs: 

Coloring and Burnishing Compound 
No. 10 is especially designed to produc 


MATERIALS & METHODS 




















What have that offer sc 
Many More economic, engineering and production 
advantages than can be obtained with any othe1 
material, 1s illustrated and described in this 


REFERENCE BOOK 
on forgings. 












| ANS 
& \Waiyr, 





Write for a copy. Then consult a forging engineer about 


you can obtain the correct combination of mechanical 





iy £. fy ¢ * : | fe <2 eit- teeth he. + ¢ “ gives “ ed :e ; 
‘ities in forgings for your particular type of equipment. 










a cn ia lalalime a te 3 ee seaid SRP a ot REE 


DROP FORGING ASSOCIATION * 605 Hanna Building * Cleveland 15, Ohio 









Please send 60-page ) booklet entitled “Metal Quality—How Hot Werking Improves 
Properties of Metals’, 1949 edition, 








BDSG a. sisess< cocsciinns sescpaiecebenbnobuysienssieesereebbintscsous thineonacabersessanentabenes—witeehoseesee 








BRIGHT FINISHING SYSTEM 


= SPARKLES = 
LIKE CHROME! 


Leading manufacturers approve zinc plate 


ond CATED Piatt 


to replace conventional chrome plating 


TOWER FINISHING 
, Zinc, 
Costs and plating 
non-electroly 


Cost 
replaces three s 


; SO you 
6 time. Iridite R-: Save materia] 
IC Chemica] di 


p. P 
all ¢ e\_ 7 
Bulletin d ae your SOpy of our a) 
©Stribing aij Phases o¢ new Technical y 
j Of this 


“PProved 
Under 
Sovernment 
*Pecifications 





REPRESENTATIVES IN PRINCIPAL INDUSTRIAL CITIES; West Coast: L. H. BUTCHER COMPANY 
Manufacturers of Iridite Finishes 
for Corrosion Resistance and Paint Systems on Non-Ferrous Metals; ARP Piating Chemicals. 
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better burnished finishes. Said to preven, 
discoloration of work due to compound 
breakdown, the compound is claimed tp 
produce a clean, free-rinsing surface with 
no fatty soap deposits. No. 10 contains 
ample water softeners requiring no separate 
additives under hard water conditions, and 
prevents loading of chips or work with 
hard water precipitates or soil. A special 
advantage claimed for this compound js 
that aluminum and stainless steel colors 
are protected during deburring and grind. 
ing cycles. 

Descaling Compound No. 15, the third 
compound, is slightly acid and has been 
intended especially for applications requir. 
ing quick descaling of steel parts. A great 
advantage offered by No. 15 is that it de. 
scales, deburs and polishes simultaneous); 
when used in combination with abrasive 
chips. Under actual operation, it is said 
to be possible to replace an acid pickling 
operation, a sandblasting operation, and 
quite often, a grinding, burnishing or color- 
ing operation with this new compound 
Effective with either cold or hot water, No. 
15 leaves the work and chips clean and 
ready for grinding, burnishing or coloring, 
as required. 


Metal Stripping Process 


Stratford Co., Dept. Q, 207 Bay ‘. 
Bridgeport, Conn., has announced the de- 
velopment of a new stripping process for 
removing metal coatings. It is stated that 
chromium, nickel and copper can be 
stripped from zinc-base alloys, aluminum, 
copper, brass and steel without etching or 
pitting of the base metal. | 

Zinc die castings are said to be stripped 
cleanly in order that they can be rebuffed 
to a high luster by means of only 3 
wheel wipe. 


Welding & Joining 


Electrode Conservation Process 


A program for the conservation of spo 
welding electrodes has been developed by 
P. R. Mallory & Co., Ince., [ndianapolis, 
Ind., as a means of conserving coppe: 

The Nu-Tip process, consisting 0! braz- 





MATERIALS & METHODS 
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HIGH FREQUENCY 


HEATING UNITS 


INSURE uniform high speed quality production 
with measured, controlled heat exactly where 
required for exactly as long as required. 


YOU CAN DO ALL THESE JOBS 


LEPEL High Frequency HEATING UNIT 


Za 


HARDENING BRAZING MELTING 


of locolized exact Permits widest 
ere wonted. to o 
esired temperoture 


to 5000” F 


For Hot Forginae, Hot 
Drawing, etc 


LEPEL Electronic Tube GENERATORS 
from | kw to 50 kw 
LEPEL Spark Gap CONVERTERS 
from 2 kw to 30 kw 


Lepel_ engineers in the field and in our 
fully equipped laboratories will be happy 
to @Ssist you with your own heating 
operations. Send samples and specifica- 
tions. of your work for free processing 
and ¥ecommendations. 


LEPEL HIGH FREQUENCY LABORATORIES, Inc., 
39. West 60th Street New York 23, N. Y. 


WRITE FOR LEPEL CATALOG MM-5 


MAY, 1951 





POWDERMET PARTS 


Ae hyp 
. > >, 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, ( 
decrease the burden on over loaded equipment in /} 
your own plant and reduce costs at the same 
time. Send for this free booklet today and see how 
‘Powdered Metal In Your Production Picture” 
will increase your output! 


POWDERED METAL PRODUCTS CORPORATION of, Antica 


9335 West Belmont Avenue, Franklin Park, Illinois 


PMAYrP 


*Trade Mark 





PEACE TIME 
DEFENSE TIME 
EVERY TIME 


4 
4 r Fe 


Welded Mechanical Steel Tubing 


Specify ‘\ 
“Standard” j 
‘ 


—IT PAYS! 
¥ 





" THE STANDARD TUBE CO. 


Detroit 28, bart: Michigan 


Welded Tubing Fabricated Parts 


STANDARDIZE with STANDARD it P. 
- oys 








, 


STAINLESS STEEL TUBING 
¥," O.D. to 3” O.D. 


.028 to .0O95 wall 


New Materials 
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ing onto a used electrode shank a new nog 
of the same class of material, employs , 
special Mallory silver solder which js si; 
to provide a bond of high melting poin, 
high strength and low electrical resistance 
Loss of electrode hardness is claimed to \y 
held within an unusually low limit. 
According to the company, Nu-Tip 
electrodes have run 30,000 welds and have 
withstood repeated applications of 2.) 
lb of force at an angle of 30 degrees, 
Although the new electrode is not ¢. 
pected to be the equivalent of a new unit 
it has been found that the method doe 
provide substantial service life for elec. 
trodes that would otherwise be scrappe 


Magnesium Welding Rod 


Intended for the filling of holes in mag 
nesium castings, building up, or repairing 
cracks and general salvage, and for repa 
and maintenance work on cast magnesium 
the new magnesium rod offered by All: 
State Welding Alloys Co., Inc., 273 Fertis 
Ave., White Plains, N. Y., is said to gi 
not only the same strength and corros 
resistant properties of the base metal, 
also to melt well below the melting p 
of the casting in order not to damag 

Though developed for application 
Heliarc or corresponding process, All-Stat 
No. 61 can be applied by torch brazing 
used with No. 61 Brazaloy flux. Not 
aluminum brazing technique is suitabl 
and the flux residue must be removed in 
mediately after the brazing operation t 
avoid subsequent corrosion. 

Free-flowing, with a working tempe! 
ture of 1090 F, the rod is said to be app! 
ble for all types of cast and wrought 1 
nesium except Type AM-403. It can al 
used to join magnesium sheet. 

Adequate stocks of %g-in. dia | 
lengths are available. The 5/3 
however, is in short supply and ca 
tained only on defense orders. 


Brazing and Soldering Rings 


Flat wire, stress-relieved silver brazing 
and soldering rings for faster, more & 
nomical and improved brazing of Armee 
Forces projectiles and other ordnait 
equipment are now available from Lac 
Milhaupt Engineering Co., 5051 S. Lake 
Dr., Cudahy, Wis. 

These flat wire preforms are cesigat 
especially for applications requiring !arg*! 


MATERIALS & METHODS 
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Western Felt users over a long period of years have 
placed their stamp of approval on a long list of its 
products. They know from experience the “plus 
value” in every Western Felt component part. 
Highest precision in its processing and cutting 
produces a uniformity that minimizes rejections— 
prevents failure of the finished product from felt 


in map causes. They are available from wool softness to 
epairing 
ir repa } aie : 
mein fray—resist oil, water, age—are resilient, flexible, 


rock hardness—never lose shape—do not ravel or 


by All compressible—may be cut to close tolerances. 
3 Ferris : 


| «Gp MORGANITE 


or dye vats, immersion 
| textile service 


3 recommended f 
rolls and genera 


Operates efficiently in all dyes and bleaches with 
out ill effect to bearing or the liquids. The self- 
lubricating quality of the bearing is inherent in 
the material — no oil impregnation is used and 
the bearing never needs lubrication. Morganite 
Bearing and other carbon parts are non-warping, 
impart no taste or odor, are unaffected by, and 
will not contaminate, chemical solutions. Being 
self-lapping and polishing, they offer long-lasting 
high speed, high pressure service. 


INVESTIGATE THE ADVANTAGES of 


Morganite, now! Call or write for complete 
engineering data on Morganite self-lubricating 


carbon specialties, or consult our catalog in 
SWEET $ FILE _ A 
ys » PRODUCT BENGRIEG Sweet's File for Product Designers. 
AY, 
"7 WESTERN tH : 
azine 4 ~ . 
re eco 3 


N 4035-4117 Ogden Ave., Chicago 23, Hlinois 
Armee 


dnanc 
Lucas: 


. Lake 


Branch Offices in Principal Cities 


WORKS ae 


Manufacturers and Cutters of Wool Felts : INCORPORATED 


LONG ISLAND CITY 1, NEW YORK ae 
signed | : 


lareet Acadia Synthetic Products Division, WESTERN FELT WORKS, : Manufacturers of CARBON MOTOR and GENERATOR BRUSHES, 4 
’ Processors of Synthetic Rubbers — Sheets, Extrusions, Molded Parts. =| CARBON PILES and SELF-LUBRICATING CARBON SPECIALTIES . 


S GY % 
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CORROSION 


stopped before 
it starts 

with Lebanon 
CORROSION-RESISTANT 
CASTINGS... 















LEBANO 


ALLOY AND STEEL 


vi 
Stopping that metal-eating “glut- 
ton” —corrosion, before he even gets 
started, is something we’ve had a 
hand in doing for many years. 
Stainless castings produced by 
Lebanon’s exclusive processes have 
the right composition, the right uni- 
formity and the right internal 
integrity to keep corrosion from 
taking its toll. Our twenty vears of 
experience in developing and produc- 
ing castings that are resistant to 
many corrosive agents, mean that we 
can accurately anticipate your needs. 
If your problem is corrosion, bring 
that problem to our engineers... 
they ll help you defeat this enemy 
before he has a chance to start. 
lebanon REFERENCE CHARTS give 
complete information on the types 
of material available... write for 


your copies today. 


LEBANON STEEL FOUNDRY 


Lebanon, Pennsylvania 
“In the Lebanon Valley” 


Valve Bodies and Fittings are typical of the 
types of castings made by Lebanon to be 
used in services where corrosion is a factor. 
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volume of silver alloy for added strength 
in critical joints and where the depth and 
shape of the groove prohibit use of round 
wire rings. 

Flat wire rings can be made in yp. 
limited, job-determined diameters and wire 
thicknesses in butt, lap and gap form 
Because they are flattened to individual job 


ve he CED AABREE LSS PLL DP \V 


These flat wire brazing and soldering ring: 
can be made in job-determined diameter: 
and wire thicknesses in butt, lap and gap 
form. 

specifications, the new rings are said to 
provide a more complete fill and a stronger, 
leak-proof bond. Stress-relieved rings re- 
tain a plus and minus 0.001-in. tolerance 
under all conditions and do not distort 
under heat. 

Job determined dimensions of the rings 
are said to effect a 45% saving in precious 
alloys, while precise fabrication eliminates 
rejects and the need for machining brazed 
parts. 


D.C. Arc Welder 


A new d.c. welder which is said to pos- 
sess a.c. advantages has been announced by 
Miller Electric Manufacturing Co., Apple 
ton, Wis. 

Available in two models, 40- to 250-amp 
and 60- to 375-amp, the Selenium Recuuber 
Type D.C. arc welder claims the following 
features: 


1. Exclusive arc start surge. 

2. Electric current control, which 
makes possible remote control op- 
eration. 

3. No moving parts to wear out. 

4. No replacement stock, such 45 
brushes, bearings, etc. 

5. No accidental polarity reversal 


Compact in design, this welder requirés 
less floor space than most d.c. welders © 
comparable capacity. In applications whett 


MATERIALS & METHODS 
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(lear Coatings for 
Zinc and Steel Stand 
300 Hours’ Salt Spray 


increased use of zinc die castings and of 
zinc-plated steel to replace unavailable mate- 
rials, combined with the tight supply of 
copper, nickel and chromium normally used 
for plating zinc, has focused attention on 
surface coatings comparable to plating in 
service performance. Unbiased laboratory 
tests show that at least two of the clear 
finishes in the company’s line withstand the 
exceptionally long period of 800 hours’ ex- 
posure to salt spray and to weatherometer 


tests. 


Effectively protect zinc 


[hese tests demonstrate that DULAC Clear 
Universal Lacquer #462 and CODUR Clear 
Synthetic Y743 provide completely satisfac- 
tory protection on zinc, zinc plated steel and 
steel. Even after the unusually severe tests 
to which these finishes were subjected, there 
was no indication whatever either of failure 
ff the coating or of discoloration of the 


1 











(Left) A xzinc-plated steel panel newly 
coated with DULAC #462. (Right) A simi- 
at panel after 800 hours’ exposure to salt 
bray, showing no evidence of attack on 
nh the fi nish 


Adaptability to Drying Schedules 


While both finishes give the same perform- 
ance, DULAC #462 is an air-drying coat- 
e while CODUR Y743 is a baking type. 
‘us permits choice of the correct finish 
(0 ht » the drying schedules of a par- 
ishing room. 


ticular 


Technic al Data Bulletin #110 on clear fin- 
shes is available from Maas & Waldstein 
ms 450 Riverside Avenue, Newark 4, N. J. 
0 request, M & W Technical Service En- 
bineers will discuss specific problems. 

( Adv. ) 
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M&W PLATELUSTRE 


@ Don’t let critical metals put a needless crimp in your production! 


Take zine or steel—apply a coating of one of the new PLATE- 

LUSTRE finishes. You wind up with products and parts that 

| look so much like copper, brass and bronze that the eye can 
| scarcely tell the difference! 


| Whether you have been using now unavailable copper and 
| its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air-drying and baking 
schedules — pick the one that best fits your production 
| requirements. 


Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PROTECTION 








L PRECISION 
INVESTMENT CASTINGS 


NOW... 


TODAY you may not need them, but 
who knows what 


TOMORROW'S needs will be 





There is one 





 —_ 
HITCHINER 


PRECISION INVESTMENT CASTINGS 


GET THIS BULLETIN FREE 


It gives general, technical and design data. 

Be ready with a complete knowledge of the possibilities — and the 
limitations — of precision investment castings when the need 
arises. 


Answers to specific questions will be given gladly and without 
obligation if you send us complete details and prints. 


HITCHINER MANUFACTURING COMPANY, INC. 


MANCHESTER, NEW HAMPSHIRE 


Representatives in all principal cities 
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it is required, the unit is said to be used 


effectively for inert gas welding processes 


Welding Electrode 


Development of a new welding ele. 
trode, the DH-4, which is said to feature 
time-saving penetration and solid fusion, 
has been introduced by Harnischf 
Corp., Milwaukee 14, Wis. 

Applications of the a.c., dic. electrode 


Cxer 


of extremely heavy sections; fast, eas 
making of horizontal fillet welds: gougi 
removal of cracked and faulty welds: saf 
cutting of stainless steel, mild steel, mang; 
nese, bronze, aluminum and cast iron 
The electrode is produced in three size 
lg in. for use at 300 amp, 5/32 
use at 400 amp, and 3/16 in. for use 
450 to 500 amp. 


Forming & Machining 


Dual Purpose Grinder 


Continental Machine Co., 1952 N. Ma 
Ave., Chicago 14, has announced 
combination chaser and cut-off wh¢ 
grinder designed to keep cut-off blades and 
chasers sharp and always ready fo! 
mediate use. 








This combination chaser and cut-off we 

erinder is said to convert dull cut-off 0144 

into production-boosting tools in a mallet 
of minutes. 


MATERIALS & METHODS M 
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ling CASE HISTORY 
» Casy 6 
U LING NO. 2 
nanga Photo shows installation at the Bassick Co., Bridgeport, 
_ Conn., of a Rolock alloy Drop-Bottom Basket used with 


 $12€5 ; 
a pit-type furnace. 


use at 





Rolock developed this fabricated drop-bottom basket for 2 reasons... to produce 
nd better work... to lengthen basket life, with consequent work-hour cost reduction. 


Records show uniform heating with practically no rejects. Because the basket 
cover is closed and work is spilled out at bottom, distortion of parts and scratching 
are minimized. Draw pin is pulled for quench so that there’s little exposure of work 
to cold air between heat and quench... then basket is reloaded fast and returned 
‘ to furnace, retaining heat, increasing furnace capacity. Basket is not quenched 
with work...severe thermal shock is eliminated. 

Such fabricated-welded baskets may be engineered to your job... fitted to your 
furnace. They give you highest resistance to cracked ammonia and carburizing 
atmospheres... handle greater load ratio to basket weight. Look to Rolock for greater 
dollar savings, better work in heat treating. Send for Catalog. 


nm: PHILADELPHIA * CLEVELAND * DETROIT ®© HOUSTON ® INDIANAPOLIS ® CHICAGO ® ST. LOUIS * LOS ANGELES * MINNEAPOLIS 


ROLOCK INC. © 1282 KINGS HIGHWAY, FAIRFIELD, CONN 
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helps you use it PROPERLY 


Kopp engineers will help you make full use of the 
beauty and durability of glass to improve the 
sales appeal and performance of your products. 
Glass is colorful, beautiful, strong, wear-resist- 
ant; it won’t rot, rust, warp or stain; it is sanitary 
and easily cleaned. We will be glad to help you 
employ these advantages in your products. 

























Skillful design and careful work- 
manship are needed to produce 
the precision-made, intricate lenses 
shown here. These are representa- 
tive of Kopp production. 





Sight glasses are used to permit 
one to see inside a closed con- 
tainer or other vessel. Such items 
form an important part of Kopp 
production. 


Color, accurate shape and size 
and dependable uniformity are 
properties demanded of Indicator 
glasses. Kopp makes many types 
and sizes—from tiny indicator but- 
tons to panels with integral lenses 
and prisms. 





KOPP GLASS, Inc. 


SWISSVALE, PA. 
60 ae ee 








New Materials 
and Equipment 


The left hand side of the machine ; 
designed to sharpen chasers for threading 
up to 8-in. pipe, while pipe and tube cut.of 
blades are sharpened on the right hand side 
Said to lengthen the life of chasers, permiy. 
ting repeated sharpenings down to withiy 
\/,-in. of the end of the chasers, the mech. 
nism is adjustable for any angle of beve| 
and true blade diameter is retained eve 
after repeated sharpenings. 

Powered by a 114-hp totally encloses 
220/440 v, 3-phase motor, the grinder \: 
equipped with a 12-gal capacity coolan 
system to prevent overheating of tools 


Hand Grinder 


Re cently introduced by Chicae if 
Manufacturing Co., 1101 W. Mon 
Chicago, a new powered hand tool, the H 
Power Grinder, is designed for heavy 
duction work. 

Said to feature more engineering ad 
vances than any other tool of its type, the 
grinder is ideal for industrial plants, p 





This high power grinder operates at 


rpm. 
tern shops, foundries, die shops and other 
places, under a wide variety of conditions 


Designed for constant duty without slov 
down, the hand tool has the power, spetd 
and stamina to do everything from delicate 
die jobs to hogging off substantial amount 
of stock. 

Equipped with eight accessories, 1 
cluding mounted wheels, sander, chuck ke 
and dressing stone, the grinder is availab 
in two models: No. 3500—119- to 120 
a.c. or d.c., 25 to 60 cycle; and No. 350° 
220-v a.c. or d.c., 25 to 60 cycle 


Testing & Control 


Direct-Reading Spectrometer 


A direct-reading spectrometer desig 
for almost instantaneous analysis * me ; 
has been announced by Applied Reseatt 





MATERIALS & METHODS 
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CRAFTSMANSHfE 


MEANS BETTER CAS 
FOR BETTER PRODUCTS@ 


(all On 


ECLIPSE-PIONEER FOUNAS/es 


When you order castings from the Eeclipse- 
Pioneer Division Foundries, you know they will 
be right. Your confidence is justified at every step 
in their manufacture, from first planning to final 
check, for each man is an expert in his field and 


each operation is backed by more than twenty — 
years experience. But, this craftsmanship is only — 


PLEASE SEND ME THE ECLIPSE-PIONEER “BOOK OF 
FACTS” ON MAGNESIUM, ALUMINUM AND BRONZE 








I 

: 
| CASTINGS, wee | 
| . = " 
NAME TITLE | 
| . ee aa a ] 
COMPANY STREET | 


ae nS STATE 


ECLIPSE-PIONEER DIVISION FOUNDRIES a — 


34 i)? Ge AAP Wale), mele) o2e) 2 wale), | 
TETERBORO, N. J. 


MAY, 1951 


SPECIALIZED | 


seryice on all orders. Take advantage of these 


er ae 


part of the picture. As a further guarantee of 
quality, the Eclipse-Pioneer Foundries use the 
most modern machines, techniques and testing 
devices obtainable . . . the entire production line 
is comveyorized to assure rapid and economical 


extras. If you plan to use aluminum and mag- 
nesium castings, make it a point to consult 
Eclipse-Pioneer. Meanwhile, send for Eclipse- 
Pioneer’s “Book of Facts’. 


ALL 
Aluminum and Magnesium Alloys 
Including the recently developed 
Cerium and Zirconium Magnesium Alloys 
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Ingersoll STEEL DIVISION 


BORG-WARNER CORPORATION 


STEELS 


THAT RESIST 
CORROSION 


INGERSOLL SOLID STAINLESS 


INGERSOLL HEAT-RESISTING 


STEELS 


FOR LOWEST COST 


STAINLESS 
PROTECTION 


INGACLAD STAINLESS-CLAD 





ENGINEERING 
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310 South Michigan Avenue, Chicago 4, Illinois 


Plant: New Castle, Indiana 


New Materials 
and Equipment 


Laboratories, 4336 San Fernando R 
Glendale 4, Calif. 

Applicable to a wide variety of meta); 
including stainless steel and similar metal: 
and inorganic materials, the unit based 
on spectroscopic principles and embodie; 


This direct reading spectrometer t 
for almost instantaneous analysi 

the additional feature of providit 

ink recorded analyses of sampies 
by element, within a period of 

less. 

According to the manufacture: 
cording mechanism can produce multiple 
copies of these records for high-speed 
analytical control when desired 


Testing Device for Tin 


United States Steel Corp., 208 S 
St., Chicago 90, has announced an aut 
matic testing device designed to sav 
steel. 

Combining the use of Geiger counters 


Here tin plate is placed under the au 
ray machine, which uses a Getget 


to test uniformity of tin coatt 


and x-rays, the new instrument measufes 
x-rays reflected from the steel et t 
determine the thickness of the tin coatits 

In design, the machine consists of two 
x-ray tubes, one mounted above the test 
sheet and the other below. The strength o 
the reflected x-ray beams from the sheet af 
measured by Geiger counters and th count 


MATERIALS & METHODS 
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—————————— Where] can You use 
: aS — GUN IRON 


= —— to advantage ? 


























































































































During the past 140 years, Gun Iron and 





The hardness and dense, close-grained structure of Gun Iron is its alloys have proved superior on hundreds of 
da ideally suited to give long resistance to erosion or corrosion. applications in almost as many fields. A few 
eed ° ° Ps . . P ° 

When required, this resistance can be further increased by heat general applications are listed here: 


/ 
woctment Gaal /ar proper enoys. CYLINDER LINERS ° DIESEL HEADS ° 


Gun Iron has been used to combat casting erosion on a number of RINGS ° PRESSURE TIGHT CASTINGS ° 
widely varied applications. A typical example is in the case of DIES ° CASTINGS FOR ALL TYPES OF 
main cylinder liners in marine diesel engines. Where the coolant MACHINERY ° PARTS FOR PUMPS, COM- 
water is drawn directly from the sea, the chemical impurities cavi- PRESSORS, ENGINES, ETC. ° SURFACE 
tate the liners to the point where they are useless long before they PLATES ° LOCOMOTIVE CYLINDER AND 
a are worn out. Gun Iron liners satisfactorily withstand this erosion VALVE BUSHINGS AND OTHER FRICTIONAL 
ce and at the same time give longer wear on the cylinder wall. The WEARING PARTS 
oul savings in maintenance and replacement costs reported by users 


ore tr d Chances are that there are many other places where 
ee se Gun Iron can solve a design or operating problem. 

ters Gun Iron also provides exceptional resistance to prolonged heats, To help you determine the value of Gun Iron for your 
impact and pressure. The proof of Gun Iron’s superiority when cast parts, our metallurgical 
used for parts subjected to these problems has been dramatically department has prepared @ 
‘ illust d th ds of ti in the last 139 To help det comprehensive bulletin which 
) us rated t ousan $s of times in the las years. ° elp deter- entieiien anata tamed 

mine the specific value of Gun Iron for your strategic cast parts, Gel Undine at Gece 
our engineers and complete laboratory facilities are at your dis- and many other metals. En- 
posal. Our furnaces, foundry and extensive machining facilities gineers claim it an invalu- 


: id. 
stand ready to produce them accurately and economically. Toi iserttioe’ = an 



























371 DORCHESTER AVENUE . SOUTH BOSTON 27, MASS. 





Canadian Representatives: Joseph Robb & Co., Ltd, 4050 Namur St., Montreal 16, P. Q. 


New Materials 
and Equipment 





oO K oO Be is recorded on a paper tape. Recorded read. 
| ings are calculated into the amount of ti, 


on the test sheet. 


Hardness Tester 


Lightweight and low cost, the new pre 
cision-made hardness tester offered by the 
A. H. Company, Brighton, Mich., is said 


to be a radical departure from testers now 





Tells about 
FLASH POINT 





in use. 
Approximately the size of a slide rule 
. TOXICITY (834 by 114 by ¥Y4 in.), the tester js 
claimed to be an accurate means for obtain. 
- DRY TIME | ts 
| -SOLVENT POWER | 


No cost! No obligation! We'd like to present you with this handy 
64-page handbook solely to acquaint you with your nearby mem- 


ber of the SOLVENTS & CHEMICALS GROUP. 


You'll find page after page in this book packed with information 
...written specifically for non-technical personnel. You'll find 
hundreds of definitions, comparison tables, testing methods and 
product descriptions on a wide variety of organic solvents in 
common use. And this handbook is in a convenient “pocket size” 
...easy to carry, easy to refer to! 





This book is yours absolutely FREE. And if you’d like further 
information on a particular problem, your nearby GROUP MEM- | 
BER will be happy to study your problem and make expert 
recommendations...all without obligation. Take advantage of this 
offer today. Call or write your nearest SOLVENTS & CHEM- 
ICALS GROUP MEMBER. Order as many “Organic Solvent” 
handbooks as you need. 


CALL OR WRITE TO THE MEMBER LISTED BELOW 


- THE SOLVENTS & CHEMICALS GROUP 


ASSOCIATED FOR BETTER SERVICE TO INDUSTRY 





Grovp Loy ; : ; 
This pocket-size hardness tester provides 4 


simple control method for production line 


OFFICES AND PLANTS IN . , 
. laboratory and engineering department use 





_-BUFFA LVENTS, Box B BEdford 1572 : 
BUFFALO—B LO SOLVENTS, Box 73, Station - ing consistently accurate hardness readings 


CHICAGO—CENTRAL SOLVENTS, 2545 Congress St. ' ba SEeley 3-0505 based on the surface elasticity of the ob 
jects tested. 
























CINCINNATI—AMSCO SOLVENTS, 4619 Reading Road ' MElrose 1910 ' ' ‘ 
_ Operation is simple. A hammer with 6 
= | V hy > vate - | . ° . ' ‘ 
CLEVELAND—ONIO SOLVENTS, 3470 W. 140th St Clearwetey t-3 | nonelastic carboloy tip is allowed to drop 
DETROIT—WESTERN SOLVENTS, 6472 Selkirk Ave WAlnut 1-6350 | a determined distance to rebound to reading « 
; ct pany the 
FORT WAYNE—HOOSIER SOLVENTS,-Maumee & Bueter Rd ANthony 0213 position Conversion charts accompany t 
tester so that comparative Rockwell o 
—WOLV | / iTS C nt . ve G fap | ° ° — } 
GRAND RAPIDS—WOLVERINE SOLVENTS, 1500 Century Ave. S.W Gr. Rap. 5-9111 | Brinell readings can be quickly obtained 
HOUSTON—TEXAS SOLVENTS, 8501 Market St Woodcrest 9681 | ” 
INDIANAPOLIS—HOOSIER SOLVENTS, 1650 Luett St ATlantic 1361 
MILWAUKEE—WI!ISCONSIN SOLVENTS, 1719 S. 83rd St : GReenfield 6-2630 
NEW ORLEANS—SOUTHERN SOLVENTS, 1352 Jefferson Hwy......................Temple 4666 7, ° au 
Materials Control Orders 
TOLEDO—WESTERN SOLVENTS, Central & Reynolds Rd... 1... cc ccc cece eee eee Jordon 0761 
h 
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THIS SIMPLE WELDING OPERATION 
SAVED A LOT OF #IME AND MATERIAL!!! 


&, 


W pre. 
by the 
iS Said 
rs now 
e rule 
ter js Male flanging die section rebuilt with TOOL-ARC Oil 


»btain. Hardening electrodes. Rockwell “C” hardness 60 to 62, 
as welded, 


TOOL-ARC Conserves Material, Saves Manhours 


Minimizes Production Delays... 


3 





Six Basic Types TOOL-ARC electrodes are made by the extruded process to 
TOOL-ARC assure uniform coating thickness concentric with the core 

Oil Hardening wire. Result — finer quality weld with greater dependability. 
TOOL-ARC These electrodes will deposit tool steel weld metal of any one 

Water Hardening 
TOOL-ARC 

Air Hardening 
TOOL-ARC 

Hot Work FOR: @ Engineering Design Changes 
TOOL-ARC @ Rebuilding Worn Tools and Dies 

High Speed @ Composite Fabrication of New Dies 
TOOL-ARC 

Work Hardening 


of six basic types and provide characteristics typical 
of each type. 


Prolong the life of your tools and dies by refacing with 
TOOL-ARC. For complete description, properties and weld- 
~ ing procedures, ask for Bulletin No. 2519. 
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ALLOY RODS DISTRIBUTOR 


ALLOY RODS CO. York, Penna. 








perhaps 
you wouldn’t 


These are two type 304 stainless steel blanks—1%4” thick 





and 22%6” in diameter-—rough machined and powder cut 
to pattern by G. O. Carlson, Inc. The dotted lines indicate 
where each blank was abrasive cut to produce two identical 
segments—the form in which dozens of these blanks were 
shipped to our customer. 

Savings in vitally needed material, freight, and fabricating 
time result from the specially developed varied cutting 
facilities of G. O. Carlson, Inc. 


Stainless steel is our only business ... and we know it. 





; CARLSON. INC. 
VY Stainless Steels Exclusively 


200 Marshalton Road, Thorndale, Pa. 
PLATES e FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish) 


District Sales Offices and Warehouse Distributors in Principal Cities 
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Europe Studies 


Tinplate | 


Substitutes 


by W. G. CASS 


@ WHILE THE TIN shortage has heey 
keenly felt in the United States, both 
in World War II and in the pre. 
ent emergency, and the search fo 
improvements in the use of phosphate. 
coated black plate and the substitution 
of thin electrolytic plates for hot-diy 
tin coatings has been stimulated, the 
situation has been even more critica! 
in Europe, and some interesting te. 
search has been done in Germar 
and England. 


Germany 


Tin plate has some disadvantages in 
food cans, Sulfur blackening and dis- 
coloration occurs with albuminous 
foods, and a metallic taste is some- 
times imparted to the can content 
In 1937 several German firms pooled 
resources to investigate the production 
and use of phosphate-coated black- 
plate to avoid these difficulties. This 
seemed to be the logical answer in 
view of the tremendous developments 
in phosphating on sheet metal in the 
early 30's. 

It was found that the corrosion 
resistance of iron, steel or zinc sur 
faces increases, according to the den- 
sity and crystal size of the phosphate 
coating, even without further treat 
ment. In most cases, however, a 
additional finish increased protection 
and gave a more pleasing appearanc. 
One of the special merits of phosphate 
coatings is the additional adhesion that 
is provided for subsequent finishes 10 
increase their resistance to under-film 
corrosion. 

Ordinary hot-dip tin plate som 
times requires a coat of enamé 
electrolytic plate, being thinner, us” 
ally requires this additional prote 
tion; phosphated blackplate it variably 
needs one or two coats of lacqut 
or enamel. This does not make th 
cost of blackplate more expensiv® 
than tin plate, however, since ph 


(Continued on page 134) 
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 ¥ —— S bt ee i \ Some of the very low expansion 
as beea ‘ a, ae A “ee a AlSiMag Ceramics have excellent 
8, both ‘* oe i ye a a heat shock qualities and can be 



















































€ pres. P os . oA heated red hot and suddenly cooled 
rch for ; : ~ ets without damage. 

sphate. ia: 2 ; | 

‘tution a = ee “ A\SiMag Ceramics are ideal 
hot-dip ; a ee) | xe elastic bodies. They do not show any 
red, the Ps ie plastic deformation and retain their 


Critical original shape after release from 
Ing te: strain 
ermany 
AlSiMag Ceramic plates can be 
ground to a flatness of 1 or 2 light 
bands, and retain this flatness even 
if subjected to severe temperature 
changes. What could be better as a 
reference subject? 


tages in 
ind dis- 
minous 
} some: 
ontents. 

pooled 
duction 


AlSiMag Ceramics can be made 
with varying thermal expansions to 
match those of many other materials. 
You can match the expansion of 








aa , | AlSiMag Ceramics with many glasses 
oe > & ek. and metals and obtain a fit which 
ets ge ‘ats will be retained indefinitely. 
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bees ® Submit your difficult material requirements to American Lava 
-erench (A Corporation and you will obtain free consultation for the best ma- 
osphate (7 terial for your application and helpful recommendations for solving 
ion that your designing problems. 

rugrhe 

Jer- 


@ It is this service which has given American Lava Corporation the 


» some: reputation as THE consulting firm among ceramic manufacturers. 
“namel; 
er, usu 
protec 
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) 
PH IGES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 © CH , 228 North LaSalle St., Central 6-1721 
‘HODS New ACE PHIA, 1649 North Broad St., Stevenson 4-2823 * LOS ANGE 32 South Hill St., Mutual 9076 
-LAND, 38-B Brattle St., Cambridge, Mass., Kirkland 7-4498 ¢ ST, 123 Washington Ave., Garfield 4959 





Insist on Hrest-O Lite 


Trade-Mark 


Deep-Drawn SHAPES and SHELLS 
for... 





Cups 
Receivers 





Pressure Vessels 
Containers 
Other Formed Parts 


Made to Your Exact Specifications 


e@ In conventional or unusual contours 


e With or without openings, fittings or brackets 


Higher Quality —Longer Life 


@ Extreme uniformity of size, weight, strength, 
capacity and wall thickness 


Longer service life at lower cost 


Backed by over 35 years of experience and 
manufacturing skill 


LINDE engineers will gladly help you with your designs, 
specifications and production problems involving cold- 
drawn shells and shapes or formed metal parts. Just 
mail the coupon for full information. 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [ISS New York 17,N. Y. 
Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





Theterm" Prest-O-Lite” is a trade-mark of Union Carbide and Carbon Corporation. 
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- Linde Air Products Company $20 
t 630 East 42nd Street 
: New York 17, N. Y. 
s 
: Please send complete information about deep-drawn shapes and shells. 
: 
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7 
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phating is a much simpler and che, 
process than tinning. Lacquer ; 
usually desirable on food cans anyway 

os y 
and the bonding is much more ef. 
tive to a phosphated surface thay 
to tin plate. 

The phosphating processes of ¢ 
Parker Rust-Proofing Co. and th. 
American Chemical Paint Co, hy 
been adopted in Germany, and seyenj 
German firms had done some researe 
on the subject in the pre-war yeas 

The Bonderized coating consis, 
essentially of tertiary zinc phosphate 
with some amounts of secondary anj 
tertiary iron phosphates. A fine cy. 
stalline coating is formed, wel 
anchored to the base. The coating js 
nonmetallic, contains 0.3-0.5% pores 
and though much less porous tha 
some other types of phosphating, js 
not completely corrosion resistant 
without a finishing treatment. The 
thickness and crystal size of the cow 
ing can be varied according to the 
type of bath solution used and con. 
ditions of operating. A thin and 
finely crystalline coating is the bes 
for one-coat lacquering. Of the severil 
kinds of Bonderizing known in Ger. 
many, two were tested for the preseat 
work: (a) B-5, giving a coating of 
0.003 mm in 5 min; and (b) B, 
a coating of 0.01 mm in 5 min 

German practice, in the early days 
and apparently during the war yeats, 
was to fabricate the cans of hot- of 
cold-rolled strip and to weld the seams 
instead of soldering. This seems 10 
have been more effective and mort 
economical, saving metal by reducing 
the required overlap. The cans wert 
phosphated and lacquered after fab: 
rication. 

Precleaning is important in 
phosphating processes, and sevetl 
methods can be employed—acid, alk 
line, sandblasting, etc. Io speciit 
information is available as to the typ* 
used in Germany, although sandblast 
ing, with or without auxiliary aids 
was probably used, since considerable 
importance seems to have beet 
attached to obtaining a roughened 
surface to ensure good lacquer adhe 
sion. 

Four types of black plate wert 1% 
for cans: (1) No pretreatment; (¢/ 
sandblasted, without phosphate « 
ment; (3) B-5 phosphating (chia’s 
and (4) B-2 phosphating (thick) 
Only the last two were of any pract* 
importance. 

The Bonderized and 


(Continued on page 136) 










lacquered 


MATERIALS & METHODS 














 Cheapg 
quer ; 
re effec 
Ce thar 





we Oe 






OAD ora bee ane 
SEPSY SOR Pun 






Vie wan 










S of th 
and th 
Co. had 
1 sever 
esearch 
ar year 
CONSists 
10sphat 
lary and 


fine Cry. 


Geeehs trey wy Brey 








1S BORON. tonne 













2 FHA Meee ws cans, 






eh eam Porn. amie 
“ 
’ 













CORIO Tn warty PoP Pree ay 


AOD AOD Oe Mere cn . 
, —_ 






Cayt S> iw bares 
2 






WMI B. ean. 







CORO MPwrs- wn. ts 
ae 


Jernw 





OPO Shs a0, 






. 
Ves ee Sele wo 
2© ene, 









he in ke ee 























































d, wel é anree 5 SSS as 
ating | , / 
si | a few words 
© ports, . \ 
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ating, | | t i 
i i about alloy steels... 
nt. The | 
he coat- 
to the 
nd con- 
in and _ 
he bes 
‘ef OR... HOW WE MEET RESTRICTIONS WITH EXPERIENCE 
In Get: 
re os 
eed @ When you face government restrictions on any of the alloy steels you 
b) B2, have been using, it’s time to draw on the all-inclusive experience of the 
rin Republic 3-Dimension Metallurgical Service. 
tly days J ; 
ir veatt You and your own metallurgists will get expert assistance from the closely- 
hot- of coordinated Republic three-man team . . . the Field Metallurgist, the 
e seams Laboratory Metallurgist, and the Mill Metallurgist. Their combined experi- 
edie ence in solving problems of alloys, manufacture and steel processing is 
. “7 helping hundreds of alloy steel users make the most of currently available 
educin a 
* a specialized steels. 
er fab In spite of the growing restrictions on many alloy steel analyses, you 
al probably can switch your production to one of the many alloy steels being 
in a ; ; ' 
several produced by Republic... world’s largest producer of alloy and stainless steels. 
| ° . 
d, - Which one? ... Ask a Republic Metallurgist. 
speci 
he ty 
he REPUBLIC STEEL CORPORATION 
l ast * . >. . . 
y aids, Alloy Steel Division « Massillon, Ohio 
derable GENERAL OFFICES ¢ CLEVELAND 1, OHIO 
heen Export Department: Chrysler Building, New York 17, N.Y. 
ghened 
r adhe: 
re used . 
t; (2) ARE YOU SLOWING STEEL PRODUCTION ? 
> treat: dle scrap in your plant can hold back 
: bin); steel manufacture. Scrap old equipment 
‘ u rs how’ Get scrap on its way today! c 
thick). 
ractical a 
quered 





Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
MAY, 1951 135 
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@ Fullergript brush used on oyster dredge to flick the 

chips of oyster shell from a conveyor belt into elevator 

buckets, preventing accumulation under the belt. This brushing 
saves about six hours of hand cleaning every time the boat docks. 





N many industries — metal, glass, 
chemical, wood, food — the an- 
swer to numerous problems of eco- 
nomical processing and of materials 
handling has been found in the use 
of Fullergript power brushes. With 
Fullergript, the brush material is 
held in a vise-like grip in a metal 






channel, providing brush strips 
which may be formed into any size, 
shape or density. Complete infor- 
mation on how longer-lasting Fuller- 
gript can help yow save time and 
money is available simply by writ- 
ing to.. 


@ A machine for the mechanical scrubbing of 
plate glass preparatory to silvering for mirrors. 
Rotating Fullergript brushes running in a deter- 
gent, plus a forced spray of distilled water, leave 
the glass surface chemically clean. Costly hours 
of cleaning by hand are eliminated. 


3636 MAIN ST., HARTFORD 2, CONN, 
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blackplate containers were fairly er. 
tensively used in Germany durin 
war years and possibly a little earlie 
under various trade names—[em,’ 
dose, Oftadose, Bonderdose, etc. 

In food canning tests, several Jo, 
of different fruits and vegetables api 
other canned products were kept ig 
store for a year or more at 98 F 
It is claimed that the container 
proved satisfactory for meats apj 
vegetables and fish in oil; with fruit 
the stability was not as good. It wy 
hoped to get better results with fruits 
by use of improved lacquers. 


England 


The composition of the base stee| 
and the method by which it is pro. 
duced, whether hot- or cold-rolled, js 
of importance in considering the us 
of blackplate in cans. Both of thes 
factors seem to have been excluded 
by the Germans but were brought into 
prominence in the work described by 
Adam and Dickinson in their paper 
which was read at the Autumn 1945 
meeting of the Iron and Steel Institute 
in London. 

In that paper they state that the 
difficulties associated with soldering § 
the side seams of blackplate containers 
make it impracticable to use black- 
plate for the entire can. Their work 
was, therefore, limited mainly to the 
use of blackplate ends with tinplate 
(cold reduced sheet) for bodies. 

The general conclusion, based on 
rate of loss of vacuum, hydrogen 
swell, composition of head space gases, 
and iron and tin content of canned 
products is that, when properly pro- 
tected with two lacquer coats, black: 
plate ends from cold-reduced steel can 
be used for most vegetable and meat 
products, but only in exceptional casts 
with fruits. The cold-reduced meti! 
was generally better than the hot 
rolled. 

In tests with phosphated blackplatt 
with one lacquer coating, cans with 
phosphated ends with a single coating 
of sulfur resistant lacquer proved © 
be as good as the tin controls. Th 
particular type of phosphating proces 
used is not stated, although result 
vary widely according to the metho 
employed. 

The natural variability in corros'"* 
properties of the common vegetables 
was tested, using cans wholly of tit 
plate and with unphosphated blac 
plate ends with a double roller coating 


(Continued on page 138) 
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the use E are known for their low power 
oF these Stokes Microvac Pumps 


consumption... high mechanical 


— for High Vacuum"’, now a standard and volumetric efficiency. 
zht into 
ibed ™ reference work on High Vacuum, Long trouble-free service can be expected from Stokes 

Microvac Pumps, perfected during more than 40 years of practical 


experience in the development of complete vacuum processing systems. 
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nstitute schematics, typical problems The four simple moving parts are easily accessible. All parts are 
tables. formulas. constants precision-finished, standard, and interchangeable. Lubrication is fully 
automatic to all friction surfaces. 
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atainers : The large full-opening exhaust valve of corrosion-resistant Teflon is 
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An Oil Clarifier and a Devaporizer are available for continuous purification of 
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€ gasts, _—_ Stokes is the only manufacturer of equipment for complete vacuum systems, including 
9 Microvac mechanical pumps, oil diffusion pumps, McLeod Gages and Valves. 
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TUKON TESTER 
o <= ¢ 
MICROHARDNESS TESTING f 






















Researchers and scientists 
accept TUKON’s precision 
and repeated accuracy 


@ Where minute indentations and extreme accu- 
racy are necessary, the TUKON Microhardness Tester 
meets the most exacting requirements. A sensitive 
mechanically or electrically controlled system, with 
microscopic viewer, is employed. 

On hardened steel, length of indentation with 100 
gram load is .0016”, depth only .00005”; very small 
metallic crystal areas can be tested. TUKON models are 
available for testing delicate watch parts to properly 
prepared specimens of heavy machinery parts. TUKON 
is necessary in every metallurgical department. 

Information on the correct TUKON Microhardness 
Tester for your work will be sent on request. Just give 
us details of the job. 


MECHANICAL INSTRUMENT DIVISION 


AMERICAN CHAIN & CABLE 





230-E Park Avenue, New York 17, N. Y. 


Tinplate Substitutes 





—, 
continued from page 1% 


of sulfur resistant lacquer and one of 
meat lacquer (three coatings in all) 
Those with the blackplate ends 4 
coated proved satisfactory, except fy 
beet-root, potatoes, and beans jy 
tomato sauce. 

With most fruits the bottom 
of double roller-coated blackplate anj 
phosphated plate were badly attacked 
and corroded after a week's sto 
at 95 F. In fact, the phosphated a 
were most unsatisfactory for all fruits 
in lacquered cans. In the case of caps 
with plain (unlacquered) tin bodies 
corrosive action is less marked, owing 
to the inhibitory action of dissolved 
tin and the anodic protection given 
to the steel by the large area of tin 
exposed. 

Hedges and Jordan state that, as; 
general rule, lacquered steel products 
are greatly improved if the surface 
of the steel is phosphated before 
lacquering, but are still inferior to 
steel which has been very thinly 
electro-tinned before lacquering or 
painting. 











Engineering 


Materials Manual | 


| 

Here is the long awaited publication 
of the collected manuals on engineering 
materials that have appeared in the 
famous series of “Materials & Methods 
Manuals” published in MATERIALS & 
METHODS during the last few years. 
Complete descriptive information and 
reference data are given on every engi- 
neering material of interest to industry. 


The volume comprises 28 sections, 
each presenting the complete story on 4 
single material or group of materials. 


Because of its comprehensiveness, the 
work is ideal for industrial reference, for 
background information, and for educo- 
tional courses on engineering materials. 


Edited by 
T. C. Du Mond, Editor 
MATERIALS & METHODS 


Published by 


Reinhold Publishing Corporation, 
330 West 42nd St., New York 18. 


Price $4.50 
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Titanium, Lithium, | ae 
Aluminum, Zirconium, ™ 
Tantalum, Sodium, 

Barium and Calcium 
Hydrides 





TITANIU 


IN ALLOY OR SINTERED LUMP FORM 


If you have a problem in alloying with Ti and Zr — or trouble 

with the castings you produce with these alloys — then it’s time now 
to discover how Metal Hydrides Incorporated can help you. Thanks 
to new techniques, MH produces Titanium and Zirconium (and many 
other metals and alloys) in commercial quantities in far more useful 
forms than ever before. For example: 


MH TITANIUM is available as — 


TiCu — A master alloy easily introduced by normal foundry practices. 
Assures high yield at comparatively low cost. 

TiNi — If you work with nickel, and the addition of Ti for its tensile- 
increasing grain-refining qualities is a requirement, you'll get top 

results with TiNi. Readily miscible at normal furnace temperature. 
Sintered Ti— Highly refined lumps for easy, fast, no-loss inclusions. 


..- and MH Zirconium is available as — 
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ZrCu — Forms age-hardening alloys without loss of heat and 
electrical conductivity ... many other valuable uses. 

Sintered Zr — Safe easy-to-handle form of Zr . . . introduced by 
regular furnacing procedures — gives extra quality to your Cu, Ni, or 
other alloys. 

These new MH metallurgical tools can help simplify your alloying 
problems. Find out how — write today outlining your problem. 


6 big advantages when you use MH Titanium and Zirconium 


Easy to handle 
Non-oxidizing additive 


Use directly 


Fortify grain structure 


Economical Refine grain structure 


+" 


— fee@ METAL HYDRIDES INc. 
i 12-24 Congress Street 
 aaaaeae BEVERLY. MASS. 
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News Digest : 


New Technique Developed 



















(continued trom page | 


Corrosion, of which rust is an 
ample, is caused by thousands of |p 
cells similar to microscopic flashlig} 
batteries. The electrochemical ce 
are formed by corrosive chemicals ap 
the metal itself. 

By studying the action of th 
tiny, unwanted electrical cells, ele 
trochemists can learn more of th 
fundamental facts regarding corrosiog 
The laboratory sample on which cog 
rosion occurs is a metal cylinder. Thi 
cylinder is dipped in some corrosiy 
solution, such as sea water, rotated 
several hundred times a minute, anf 
scanned with a stationary probe ele 
trode. 

The probe electrode, which is 
plastic arm containing 11 silver wires 
is placed about 0.02 in. away from th 
submerged cylinder. It picks up th 
minute electrical currents caused b 
corrosion and enables scientists i 
measure and study the process. The 
tiny currents can be amplified and 
viewed on an oscilloscope screen 0 
photographed for later analysis 

One advantage of this method i 
that it permits easier and faster stud 
of the entire surface area of a corrosio 
sample. The new technique can )é 
used for investigations of cathodig 
protection, corrosion inhibitors, stre 
corrosion and in fundamental corto 
sion studies. 


Titanium Subsidiary Formed 


by Mallory and Sharon Stee! 


P. R. Mallory & Co. of Indianapolis 
and the Sharon Steel Co. have joined 
in organizing the Mallory-Sharoa 
Titanium Corp., owned on a 50-1 
basis. 

The new organization will supply 
titanium for the armed services fot 
the present. With the growing market 
for the metal, the combined faciliti¢s 
of the two parent companies ¥! 
make it possible to melt, fabricate 
and market titanium and its alloys * 
new applications can be filled. 

Both Mallory and Sharon have been 
in the titanium field for some ti 
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When you want advantages 
no metal can give you 
















3 Of log 
lashligh 
cal ce 


icals an 


of th 
lls, eleg 

of th 
Orrosiog 
ich cog 
ler. Thi 
Orrosir 

rotat 
ute, an 
be elea 


ch is 
°r wire 
rom th 
up th 
used D 
tists t¢ 
s. The 
ied ang 
Treen 0 
is. 

thod i 
er stud ; ; 
rrosion Start with MIcARTA®. It can’t rust... won’t liquefy under heat 


can b or pressure ... makes an ideal insulator. It is a solid and workable 


athodig plastic material which does many jobs better than metal. 
s, stre 


eae Here is a basic material even lighter than aluminum. And pound 


for pound, its compressive strength is greater than structural steel. 
It can be machined, formed or fabricated easier and more eco- 
nomically than metal. 


When the design calls for a better basic material, look into 
MICARTA. You may have a place where you need the advantages 
no metal can give you. Westinghouse Electric Corporation, 


ed 





| Micarta Division, Trafford, Pennsylvania. J-06445 
be 
napoli 
joined 
Sharor res : 
50-50 There are millions of automobiles 
using MICARTA timing gears on the 
, road today. The gears can be fabri- 
supp cated to match the famous mass pro- 
ces 10 duction of the auto industry. The 
market versatility of MICARTA as a basic ma- 
cilities terial creates a place for it in all 
5 will industries. Explore its uses. 
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HERE’S LOW-COST 
POSITIVE TEMPERATURE CONTROL 


with C2G7z0z ACCURACY 





Alnor 

Temperature Controller 
Now—at a cost far less than you 
may think—you can bring automatic 
precise temperature control to heat-treat- 
ing furnaces, bake-ovens, etc.—in fact, 
to any heating device whether electrically 
heated or fuel fired. The Alnor Controller is 
simple in design and operation—you merely 
set the pointer at the desired cut-off tempera- 
ture, and it’s ready to give you the finest in 
accurate controller service on new or existing 
heating equipment. Alnor quality throughout, 
it features the famous double air gap pyrometer 
movement; easily read, 6-inch mirrored scale; 
automatic cold-end compensator; weather-proof, 
dust-tight case—a truly rugged, precise instrument 
at a price you can afford. Write today for complete 
information and price. Illinois Testing Laboratories, 
Inc., Room 522, 420 N. LaSalle St., Chicago 10, Ill. 


—— — 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 2 
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handling complementary  functig 
Extensive metallurgical research anJ 
development work has been done by 
P. R. Mallory for the Navy Bureay of 
Aeronautics and on its own initiatiye 
over the last 10 years. The Niles Rol}, 
ing Mill Co., a subsidiary of Share 
Steel, was a pioneer in rolling Latge 
titanium sheets. 

This merger is the third union jg 
the titanium field. The Titanium Me. 
als Corp. of America, set up by the 
Allegheny Ludlum Steel Corp. anj 
National Lead Co., was the first join 
venture in the new metal. In mid 195) 
the Remington Arms Co., Inc. an 
Crucible Steel Co. of America fo. 
lowed suit with Rem-Cru Titanium 
Inc., dedicated to the same propos 
tion. 


ASTM Committees 
Complete New Standards 


During ASTM Committee Week 
in Cincinnati, Mar. 5 to 9, much new 
research work was discussed at the 
some 200 meetings of the Society’ 
technical committees, and many new 
specifications and tests for material 
and numerous revisions were Com: 
pleted. 

Most of the new and revised stand: 
ards completed at the meeting ut | 
subject to letter ballot in the comm 
tees before they are referred to tht 
parent Society for action. In gener, 
the new specifications will be cot 
sidered finally at the ASTM Annual 
Meeting in Atlantic City during 
week of June 18, although some mij 
be approved prior to that meetitg 
through the Administrative Comm 
tee on Standards. 

One of the highlights of the met 
ings of Committee E-1 on Methoas 0 
Testing and its subgroups was “* 
organization of a new task group 
shear and torsion tests. F. S. Maps, 
General Electric Co., is chairman © 
the task group. To aid in preparing * 
research program, a literature ait 
is being made and a bibliography 0 
ing with shear and torsion tests ¥" 
be prepared. A survey will b: made 00 
the terms and nomenclature, and 
types of specimens and apparatus *” 
ing employed today in shea! and tof Ce 
sion testing. Consideration W! : 
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Why a Set-up Wheel? 


For producing certain finishes and shapes today — 


there is no substitute for set-up wheels. In an in- 
creasing number of cases, however, belts and other 
abrasive products by CARBORUNDUM are coming 
into use, with marked success, where polishing 
grain had previously been used exclusively. 


Behind this changing production pattern are 
v machines and techniques — matched at every 

» by new developments in abrasives and abra- 
applications by CARBORUNDUM. Of equal 


importance to you, the user of abrasives, is our 
impartial recommendation of those abrasives 
best suited to your own job requirements. 


Your CARBORUNDUM fepresentative is a trained 
specialist who will be glad to help you select 
and apply abrasive products—including those 
which incorporate the latest developments in 
the field...whether they be polishing grain, 
coated or bonded abrasives. 


Next time, call in CARBORUNDUM. 


Ody CARBORUNDUM 


TRADE MARK 


makes ALL abrasives to give you the proper ONE 


te ‘ ‘ ‘ i 
Carborundum” isa registered trademark which indicates ma nufacture by The Carborundum Company, Niagara Falls, N. Y. 
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ARALDITE RESINS used 
train coaches, jet-type planes, etc. 
sanded . . . high alkali and ¢ c * 


indentations can be filled in one application. 


ly . + »-con be 




























TIGHT, 


ARALDITE RESINS durably 





ETHOXYLINE RESINS 


Fabricators seeking new, improved, simplified, time-and 
money saving bonding, casting and coating mediums, 
will find in these new but already extensively applied 
resins, an exceptional opportunity to put their ideas to 
work. Details of the properties and typical applications 
for Araldite Resins are fully described in newly published 
technical manuals, free upon request written on Company 
letterhead. 












"Trade Mark of Ciba Company Inc. 5 
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PLASTICS DIVISION 
627 GREENWICH ST. 
NEW YORK 14, N.Y. 
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given to stress-strain relationships ig 
these tests and also to structural Prop. 
erty characteristics. 

An important decision was mad 
by Committee D-11 on Rubber and 
Rubber-like Materials to develop 
specifications for rubber compound; 
for general application. This work 
should result in purchase specifica. 
tions similar to the existing SAR. 
ASTM Specifications for Rubber and 
Synthetic Rubber Compounds fo 
Automotive and Aeronautical Appi. 
cations. There are many applications 
of rubber compounds in industrial 
fields and also in domestic electric 
and mechanical appliances, and a need 
for specifications for such applications 
has been indicated. 

The primary discussion in the meet- 
ing of Committee A-10 on Iron-Chro- 
mium-Nickel and Related Alloys was 
the current world situation in regard 
to availability of columbium and the 
necessity for substituting columbium- 
tantalum in all specifications now en- 
bodying the present columbium alloy. 
This suggestion was discussed at great 
length, and it was agreed that this 
change would be made in the very 
near future, possibly in a form similar 
to the ASTM emergency alternate 
specifications of the last war. 

Committee A-3 on Cast Iron is de- 
veloping specifications for nodular 
cast iron, cast iron for elevated tem 
perature, and chilled or white cast 
iron, as well as a recommended prac: 
tice for Brinell hardness testing of 
cast iron. Several grades of nodular 
cast iron have been described in dis- 
cussions that are expected to cul. 
minate in ASTM specifications. 


lron Powder Produced 


from Domestic Ore 


The Alan Wood Steel Co. is pro 
ducing small quantities of iron pow: 
der from domestic magnetite ore 0 4 
pilot plant at its Scrub Oaks Mise, 
Dover, N. J. This is a significant mul 
stone in the powder metallurgy field, 
as it is the first time that an iron pow” 
der of suitable quality for powe 
metallurgy use has been produced 
from a domestic iron ore. 

Alan Wood worked intensively fo! 


six years on the development o * 
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YOUR BEST 
METAL CHOICE IS 


HUSSEY 


COPPER 


AAI 
4, N . 


BRASS 


Electrical conductivity . . . cor- 
rosion resistance . . . thermal 
conductivity . . . lifetime beauty 
— if your electrical products re- 
quire one or more of these char- 
acteristics . . . your best metal 
choice is Hussey Copper or 
Brass. In your product, Hussey 
Copper assures versatile phys- 
ical properties plus extreme ease 
and speed in forming and fabri- 
cation. Seven complete ware- 
houses place Hussey Copper 
and Brass within easy range of 
your production. 


Hussey Warehouses carry stocks of Copper and Brass Products 


Our 103d year 


1848-1951 
——— 3 


V Sheet Vv Strip > 
Vv Coils a = > 
¥ Fabricated Prod- 


ucts (Rods + Wire a : p= — : 
: Tubing + Nails) 2 ; li | 
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PORTABLE HARDNESS TESTERS 





ult . 
ting in dime test; 

oo Hardee it easy-to-¥s® Rockwely Pc directly ienge 
places w tester es, j e 
Portable = 
ARE TAKEN TO THE WORK 
FOR QUICK, ACCURATE, SIMPLE TESTS 
Hardness testing —- before and after heat treating — 


is essential today. 


Ames Portable Hardness Testers now mcke it practical 


and EASY to test for hardness at any stage of your 


manufacturing process. Make quick, accurate tests on 


the spot. No cutting off specimens. No waiting for lab- 


oratory tests. No skill is required. Anyone can operate. 


Thousands are now in use and paying for themselves, 


over and over again. Investigate today how Ames 


Hardness Testers can be quickly put to profitable use 










in your plant. 


Send for descriptive literature. 


Ames Portable Hardness 
Testers are light in weight, 
compact, accurate and. 
comparatively inexpen- 
sive. Models from 1" to 
6" capacity. 


AMES PRECISION MACHINE WORKS 


AMES PRECISION MACHINE WORKS 
WALTHAM 54, 


WALTHAM 


POSS 8 88828 0282888288888 8888882888 2248828828868 8888888882882 228 


GENTLEMEN: 


Please send literature on the Ames Portable Hard- 


54, MASS. 


MASSACHUSETTS 


ness Testers and how simply they operate. 


NAME - 
FIRM — 
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CITY 


__ STATE 
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News Digest 





super-concentrate which is of suff. 
cient purity to produce satisf, 
iron powder. Recently, a smal] pilot 
unit was installed for the reduction of 
the super concentrate to iron powder 
This reduction unit has worked very 
satisfactorily, and iron powder which 
passes all specifications for sintered 
iron rotating bands for shells has been 
produced and tested. 

A plant for commercial production 
of iron powder is now being designed, 
The capacity of the plant has not yer 
been announced. 





High Temperature Properties 
of Molybdenum Investigated 


The National Advisory Committee 
for Aeronautics Technical Note 2319, 
by R. A. Lang, K. C. Dike and H.R. 
Bear, summarizes a series of investi- 
gations on the properties of high- 
purity, sintered wrought molybdenum 
metal at temperatures up to 2400 F. 

The tensile-strength properties were 
investigated at temperatures from 
1800 to 2400 F, as well as the effects 
of swaging, recrystallization, and 
“test-section” area on these tensile- 
strength properties. Additional studies 
were made on stress-rupture proper: 
ties, types of fracture, directional ten- 
sile properties of rolled plate, and 
metallography of swaged and re | 
crystallized molybdenum. 

At temperatures in excess of 
1800 F, commercially pure sintered 
wrought molybdenum metal had ex- 
cellent tensile strength, ductility and 
stress-rupture life comparable with of 
superior to other proposed high 
temperature materials. At a tempef?- 
ture of 1800 F, the short-time tensil¢ 
strength varied between 25,310 anc 
33,670 psi. At 2400 F, the tensiX 
strength varied between 13,070 ae 
26,100 psi, depending upon manula 
turing swaging variables and whethe! 
the evaluation temperature was above 
or below the recrystallization tempt 
ature of the specimen evaluated 

Recrystallization lowered the tt 
sile strengths of molybdenum at # 
temperatures. Recrystallized metal 
had ductility at elevated temperaturs, 
but was brittle at room temperatutt 
The amount of swaging on the patti 
ular bar sizes investigated had litte 
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with TOCCO’ Induction Soldering 


The American Emblem Co. wanted to speed production, cut costs and reduce 


rejects in the assembly of their “‘Ruliter” Cigarette Ignitors. Look what happened 
when they switched from hand soldering to automatic TOCCO soldering! 


TS DOWN —Solder cost reduced 50% — REJECTS ELIMINATED—Formerly rejects due to leak- 
repairs and rework due to misalignment of ing seams and uneven heating were frequent. TOCCO 
parts cut 98%. has eliminated these completely. 


DUCTION UP—A 74kw 9600 cycleTOCCO TOCCO ENGINEERS—are glad to survey your solder- 
unit with conveyor type fixture heats oneassem- _ ing, brazing, hardening or forging requirements to 
bly every 20 seconds—twice the former output. see where TOCCO can save you time and money, too. 


——=«Mail Coupon Today 
THE OHIO CRANKSHAFT COMPANY , NEW FREE THE OHIO CRANKSHAFT CO. 


BULLETIN Dept. T-5, Cleveland 1, Ohio 


Please send copy of ““Typical Results 
of TOCCO Induction Brazing and 
Soldering”’. 
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other components now standardized for production. 
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ETAL ALLOYS 


* f o * + 7 
aid precision conta por instcumentation 
( 


If you are being called upon to design and build precision electrical 
and electronic apparatus for tough field service, be sure to write for 
a copy of the Ney book, “Precious Metals for Sliding Contacts and 
Non-Corrosive Wear Resisting Parts.’”’” New experience and wealth of 
successful application data in this specialized field may be the solution 
to one of your important problems. The book includes comprehensive 
technical data on Ney precious metal alloys together with photographs 
and dimension drawings of a wide variety of contacts, brushes and 


NEY COMPANY 


105 ELM STREET, HARTFORD, 
SPECIALISTS IN PRECIOUS METAL METALLURGY SINCE 1812 
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LAVOLAIN 
THERMOLAIN 
VITROLAIN 
NU-BLAC 


COMMERCIAL 
WHITE 


PORCE 


MUIRHEAD AND JAY AVES. 





STAR Thermolain means 


This ceramic piece, in- 
stalled in the broiler 
shown here, is heat- 
resistant, durable and 
withstands severe 
thermal shock. 


There are 8 different 
kinds of STAR Insula- 
tions, each with spe- 
cial characteristics of 
its own. Write for 
further information 
about them. 


“COMPANY 


TRENTON, N. J 
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effect upon increasing the tensil 
strength, but increasing amounts ¢ 
swaging progressively lowered the rp. 
crystallization temperature. Incregs, 
ing the test-section cross-sectional ary 
of a specimen had a negligible effeg 
upon the evaluation of the tensik 
strength. 

Wrought molybdenum had a 1), 
hr stress-rupture life at approximately 
19,300 +300 psi at 1800 F. & 
crystallized metal had a 100-hr lif 
at approximately 10,000 psi. 

As-swaged molybdenum exhibite 
a transgranular failure under tension 
at all temperatures until effective rp. 
crystallization occurred. Recrystallized 
molybdenum exhibited intergranuly 
failure at room temperature; from 
1500 to 2000 F, the fracture wy 
predominately transgranular; from 
2000 to 2400 F, the fracture reverted 
to the intergranular type. 

Rolled molybdenum plate po 
sessed definite directional properties, 
having the greater tensile strength is 
the transverse direction to rolling ant 
the greater ductility in the longi 
tudinal direction of rolling. 

Different manufacturers’ product, 
having a similar swaging reduction 
had considerably different strength 
and recrystallization properties. 


Study Industrial Demand 
for Fission Products 


New, constructive, industrial uss 
for by-products of the atomic energ] 
program, through the medium 
large-scale employment of fissid 
products, are being investigated on! 
nationwide basis by Stanford Reseatth 
Institute for the U. S. Atomic Energy 
Commission. The immediate obj 
tives of the study are to acquaint it 
dustrial concerns with the characters 
tics of fission products and to obtill 
the cooperation of industry in 
veloping estimates of their possibl 
utilization. 

The scope and objectives of t 
Stanford Research Institutes fat 
finding program are described 10! 
booklet entitled, “Industrial Utili# 
tion of Fission Products—A Pi 
pectus for Management.” A limit 
supply of copies is available for * 
terested concerns. They may be 
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Van Huffel 
cold-formed metal tubing and shapes 


are proving their worth a ae 


in the vast field 
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In anything that moves, by wheel, wing or water, 


nergy applications of Van Huffel metal tubing 

~ and shapes have become standard practice. 

ctefit Whether it is a frame for a modern trailer coach 

— or an intricate part for a jet job, product engineers 

sible in the transportation field recognize VA N H [J f f E F 

cal the advantages in specifying Van Huffel 

‘fed vhenever strength, style and simplicity ... TUBE CORPORATION * WARREN, OHIO 
: p onomy ... are necessary characteristics of 

Ps eir products. Van Huffel means versatility. 

imnsted 


or it 


WELC =D, LOCK SEAM, OPEN SEAM, BUTTED TUBING, SHAPES AND MOULDINGS 








How 


Helped Save MAN-HOURS, 
MATERIALS, And WEIGHT In Producing This 
Part For “SMITHMOBILE”’ Truck Mixers 


THE PROBLEM:—How to reduce production time, materials, and weight while 
improving the quality and serviceability of the revolving hopper door 
for The T. L. Smith Company’s “SMITHMOBILE” Truck Mixer. 


THE SOLUTION:—Use of #10 U. S. Gauge steel spun by the “PHOENIXSPUN” 
method — without need for costly dies, reducing weight by replacing 
casting, and eliminating man-hours for machining due to smoothness 


and accuracy of finished doors. 


INVESTIGATE possible “Phoenixspun” savings for your production. 
Estimates promptly furnished from your prints and specifications. 


Metal Spinning Divcocon PHOENIX PRODUCTS C0. 


4723 N. 27th St., Milwaukee 16, Wis. 














A VITAL 


TESTING SERVICE | 
GOVERNMENT SUPPLIERS 
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tained by writing to: Project 36; 
Dept. of Business and Industrial Reo, 
nomics, Stanford Research Institute 
Stanford, Calif. 

The prospectus points out five of 
the principal capabilities of fission 
product materials that might be of 
interest to industry: the ability to kill 
organisms, induce chemical reactions 
ionize gases, activate phosphors, and 
produce rays which can penetrate gol. 
ids. The availability, cost and possible 
uses of fission products are also coy. 
ered. In addition, consideration js 
given to some anticipated problems 
such as those connected with health 
and safety, handling and shipping, 
patent and process protection and dis- 
posal of radioactive wastes. 

The booklet also lists some of the 
uses these properties suggest, includ. 
ing the sterilization of foods and drugs 
in containers without heat, produc. 
tion of new or cheaper chemicals, pro- 
duction of improved static eliminators 
and fluorescent lights, production of 
new types of luminescent paints and 
tiles, tracing of pipeline flows, and 
radiography. Some of these are spec- 
ulative, and others have already been 
technologically developed through the 
use of other forms of radioactivity. 


Special Tallow Developed 


for Tin Plate Production 


Tin plate producers, following up 
the research efforts of a hard-working 
team of scientists from Armour Re- 
search Foundation of Illinois Institute 
of Technology, may pull palm oil of 
the production line and send in a new 
substitute—specially processed tallow. 

The switch, now that successful mi! 
tests have been concluded, should 
bring smiles of relief to meat packer 
and Uncle Sam’s armed forces as we" 
as members of the steel industry, wh0 
visualize a possible saving of betwett 
$500,000 and $1,000,000 a year * 
current market prices. 

It will aid in maintaining supply 
of tin can containers for the arme 
forces. Meat packers will have 4 0¢* 
use for their overabundance of tallow: 
The steel industry will have a cheap*, 
readily-accessible substitute oil for 
their hot dip tinning operations. 

Palm oil, imported from the East 
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parts with 


individual 





personalities 


fabricated from famcoid 


How will you have your parts? Tough and rigid... 
light weight...with high impact strength, low moisture 
ibsorption, heat resistance... corrosion resistant? What- 
ver combination of mechanical, structural and insulat- 
ng characteristics your application calls for, LAMicorp 


in hil the bill. 


LAMicoip is a thermosetting plastic laminate, made 
om fillers—such as glass, nylon, paper or fabric—and 


SL] ssessing a wide range ot properties. This versa- 





Offices in Principal Cities 


tile material can be supplied in sheets, rods and tubes— 


wr fabricated into parts to your specifications. 


Lamicol has already proved ideal for gears, pulleys, 
panels, dials, nameplates, brackets, terminals, spacers, 
supports, and a host of other items. We'll be glad to 
share our over 58 years’ experience by helping you give 
your products a new, individually-patterned LAMIcoIp 


personality. Write today for complete details. 


MICA Vusubetor COMPANY 


Schenectady 1, New York 
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INDUCTION MELTER 
for Perfect Results with 


ANY ALLOY 





Ajax-Northrup converter-operated furnaces give you high speed precision 


melting of any alloy, ferrous or non-ferrous, in quantities from 3 to 60 Ibs. Melts 


30 Ibs. of brass in 20 minutes, 17 Ibs. of steel in 35 minutes, always with 


extremely close control over composition and pouring temperatures. Self-tuning 


push-button control—no adjustment needed while melting. Quick, easy change- 


over from one alloy to another—ideal for laboratory work, precision casting, 


any melting application where precision is a must in every melt. Also available 


in 3, 6, and 40 kw. sizes; and in generator operated units to 8 tons. 








Associate 
Companies 








AJAX ELECTROTHERMIC CORPORATION * AJAX PARK * TRENTON 5, NEW JERSEY 


AJAX ELECTRO METALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 
AJAX ENGINEERING CORPORATION 


BHEATING & MELTING 








for Annealing — Hardening — Drawing 





Rockwell builds many types of batch or con- 
veyor furnaces and ovens; strip and wire 
winding and cleaning machines; handling 


Carburizing — Normalizing — 


@ Oil, gas or electric. 

@ Wide heating range. 

@ Simple—rugged—economical. 

@ Rapid, uniform heating. 

@ Accurate duplication of heat- 
ing results. 

@ Controlled temperature and 
atmosphere. 

@ 18 standard sizes. 

@ May be provided with muf- 
fles, cooling chambers, doors 
at both ends, etc. 


equipment; non-ferrous rod mills; special 


fabrications. 


7s 8. 


206 ELIOT STRRES 





Write for Bulletin 413. 


ROCKWELL COMPANY 


« FAIRFIELD, CONN. 
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Indies and North Africa, has ¢oq. | 
stantly troubled the steel ind abe 
Costs are high and unstable. And jy , 
time of war, enemy action against 
shipping could choke off long suppiy 

lines. Some 7,000 tons of palm oil are 

used annually for hot dip tinning ig 

the U. S. Numerous substitutes fo, 

hot dip tinning have been tried, Sey. 
eral patents have been issued. But up 4 
till now the industry has largely cop. 

tinued to use palm oil. 


News of Engineers 


John D. Jones has joined Brainard Steel 
Co., a subsidiary of Sharon Steel Corp., as 
chief operations engineer. He was for. 
merly associated with the Blaw Knox 
Corp. as production manager of roll pro. 
ducing facilities. 








Davey Compressor Co. has promoted 
Everett A. Utecht to the position of «- 
sistant chief engineer. 


Dr. M. F. Browne has joined the Re 
search Dept. of the Plaskon Div., Libbey- 
Owens-Ford Co., where he will participate 
in research on glues and industrial resins 


Eriez Manufacturing Co. has announced 
several changes within its organization. 4 
F, Merwin was elected chairman of the 
board of directors. R. F. Merwin suc 
ceeds him as president and general man: 
ger. Earl C. Miller was made executive 
assistant to the president. M. L. Cramet 
is now sales engineer. Emerson J. Tenpas 
became development engineer. And W.L 
Lukowské was named design engineer. 


Dr. Ivor E. Campbell has been ap 
pointed supervisor of research on chemical 
problems in nonferrous metallurgy @ 
Battelle Memorial Institute. Dr. Campbell 
has been a member of the Battelle sta! 
since 1943. It was also announced thit 
Dr. Robert I. Jaffee, another long-tim 
member of the Battelle staff, was naméd 
supervisor of research in nonferrous phy" 
cal metallurgy. 


Two development engineers have bee! 


promoted by Goodyear Tire & Rubber “ 
W. H. DeBruin was named resident ‘ 
tact engineer. And T. J. Thaden succet 
Mr. DeBruin in farm tire development 


Gordon Kiddoo, formerly director ® 
research and development for Continent 
Carbon Co., was appointed assistant ditt 
tor of the Petrochemical Research De? 
of National Research Corp. 






A regrouping of executive responsiDe 
ties in Johns-Manville Corp. has caused & 
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LET YOUR CONTROL LIVE A FULL LIFE 


interchange components to keep it 
abreast of production changes 


Why buy a resistance welding control today and 
“put it out to pasture” tomorrow because of 
obsolescence due to production changes? 

Westinghouse Welding Controls keep pace 
with such changes. When a new welding tech- 
nique is required, synchronous or nonsynchro- 
nous, seam or spot—interchange components to 
meet the need. 

A Westinghouse Welding Control consists of 
a packaged combination of units to handle the 
initial technique. Each unit is self-contained and 
pre-wired at the factory. A polarized plug ties 
each unit into the basic circuit. Thus, it is a 
simple matter to replace these components or 
add new ones. 

A complete line of component units meets most 
every welding technique you will use. Spot weld- 
ing, seam welding, synchronous, nonsynchro- 
nous, slope control, heat control, weld treatment 







































... there’s a component to handle a wide range 
of each function. 

Your Westinghouse representative will show 
you in detail how you can increase the life-span 
of your resistance welding control. Ask him 
for a copy of Booklet B-4309 or write direct 
to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. —_J-27007 


CONTROL 








MAY, 195] 


153 











intricate 
are made to 


Complicated parts 
ferrous castings 
process. 


the chemicast 
rapidly. 

Should you have parts problems 
our engineering department is at 


process 


with specifications and pertinent data 


shapes precision ferrous and non- 
EXACT specifications by the CHEMICAST 


High standards of accuracy and finish are always assured. Moreover, 
is very economical and orders are completed 


in the development of new products— 
your service. Send us a print, together 
recommendations will be made 
with no obligation whatsoever on your 
part. 








CHEMICAST DIVISION 


WHIP-MIX CORPORATION 


® LOUISVILLE 8, KENTUCKY 
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tL for your assembly 
better... 


If your assembly requires a threaded pin for use in either metal or plastic, 


quicker...at less cost 


call on Hassall. We can offer you substantial savings in costs and prompt 


delivery even on small orders. 


Size range: diameters 1/32” to 1/8”—lengths to 1”. These threaded pins 
can be produced with threads, knurls and with either straight or spiral flutes. 


If your problem involves a hinge 
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eetaous” 


"162 Clay Street 


pin, an insert or a small threaded pin 


for some other purpose, we can supply it in a wide vari- 
ety of metals and in suitable plated finishes. 


HASSALL, INC. 


Brooklyn 22, N. Y. 





| The Dow Chemical Co. 


| land district manager, but now will hea 
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following changes in personnel: Cliffor 
F, Rassweiler was appointed vice Chairma 
of the board, a newly-created office anf 
will continue as vice president for researd 
and development, as well as ASSUMIng ney 
responsibilities as director. The new Dtesi 
dent is L. M. Cassidy, vice president for 
sales, who also became a director. He Ue 
ceeded R. W. Lea, who retired. AR 
Fisher, vice president for production anf 
general manager of the Asbestos Fil. 
Div., was elected a director. Three ney 
vice presidents were also appointed; J 4 
O’Brien, general manager of the Industry 
Products Div.; Harold R. Berlin, genenj 
manager of the Building Products Dj; 
and A. S. Elsenbost, general manager ¢ 
the Celite Div. All three were former) 
vice presidents of Johns-Manville Sais 
Corp., a J-M subsidiary. 


















Deane R. Ebey has been named com. 
dinator of defense activities for plastic 
He previous 
served as supervisor of plastics sales in th 
Company's Los Angeles office, and wil 
now make his headquarters at Midland 
Mich. 












Four new vice presidents were recently 
elected by Westinghouse Electric Cor. 
They include Tomlinson Fort, manager ¢ 
the Apparatus Sales Dept.; L. W. McLeo 
Southwestern district manager; Emery V. 
Loomis, middle Atlantic district manager 
and L. E. Lynde, who has been New Eng 


the Company’s Washington, D. C., gover 
ment office. It was also announced that LIMn the 
D. Rigdon was named assistant to the it Hifi 
president in charge of manufacturing. ¢ a 
G. Wallis succeeds Mr. Rigdon a mow 
ager of the Headquarters Manufacturing 
Div. 

A. L. Geisinger has been appointed 
vice president of the Diamond Alkali G 
He is also president of the Martin Dennis 
Co., a division of Diamond Alkali. 


Sun Tube Corp. has elected R. Smit 
Schenk president of the company. He su 
ceeds R. R. Leonard, who resigned. 





n ti 





mill 
iner 


Robert W. Lea, who retired as presides! 
of the Johns-Manville Corp., has joi 
Olin Industries, Inc. 


Ladish Co. has appointed E. 0. Dip 
vice president in charge of research 3 
metallurgy, and T. L. Swansen vice pre 
dent in charge of manufacturing. 


Toat 
1 a u 








Joseph Mazia resigned as chief of 


Rust Proofing Div. of the American Chea 

ical Paint Co. and has entered business ° 
himself as a consulting engineer, wi 

fices located at 1424 K St., N. W., Wash 7 
ington 5, D. C. 


Koppers Co., Inc. has appointed ‘ 
Krol a vice president of Koppers Eng! 
neering & Construction Div. Mr. Krol ® 
management representative for the Cont 
pany in Chile, South America. 


C. W. Bendigo has joined the N* 





ome N 
MATERIALS & METHOP 








Clif 
chairma 
ffice, anf 
t Peseard 
NiNg ney 
CW presi 
ident {ey 
» He sy. 
d. AR 
ction anj 
COS Fibre 
hree ney 
ed: J. 4. 
Industria 
Benen 
icts Diy; 
anager of 

formerly 
ille Sale 


ned coor 
plastics a 
reviously 
les in the 
and wil 
M 


eC recentiy 
ric Com, 
anager of 
, McLeod 
imery W 
manager, 
New Eng: 
will head 








yes LOVE 

ed that LMn the dramatic history of plastics, it is 
© the vie ult to single out the stars. Yet, cer- 
turing. \ ! . . ‘ : 
aie cal ly, the rise of polyester plastic resins 


s made one of the most exciting 


facturing 


pointe (i. 
stkali Coe the few years from 1946 to 
in Dennis fi—el950, polyester sales have grown 


li. rom 1'2 million pounds to 7% 





parts, lamp shades, furniture, stand-up 
screens, light diffusers, aircraft parts, 
many, many more. Again and again, 
polyesters have introduced higher 
product quality and lower production 


cost. 


Just as an example, see what Nauga- 
tuck’s new Vibrin polyester has done 


ROYAL FAMILY OF PLASTICS 







Vibrin case history 


...that opens up new polyester potentials 


Vibrin has made battery boxes 
light, strong, heat-resistant and 
corrosion-resistant, And it can 
produce them more rapidly. 


What’s behind all this? See the notable 
list of Vibrin properties given here. 
Vibrin is a product of the Naugatuck 


R. Snihi/nillion pounds —a full five-fold for the battery boxes produced by Chemical Division of the United States 
y. He u¢ Mincrease ! Lanfare Molded Products, Inc., Toledo, Rubber Company. Insure your plastics 
ed Ohio, for the Nu-Form Battery Corpo- future on the solid base of Naugatuck 
presidest MM olyesters are taking over the manu- ration, Port Chester, Ohio. Then send —a reliable source of quality products 
jas jou Mecture of hundreds of products —tub- the coupon below for the facts about — with which youcan build lasting leader- 
fig, fishing rods, boat hulls, trailer what Vibrin can do for your product. ship in the years to come. 
O. Dip 
rch ane 4 e - Pe ~ . : . : _" — —— = a = = <> ee cee ee ee eee eee ee ee 
o~ ad ome outstanding Vibrin properties: Easy to handle — lightweight finished r a 
vice pit _ 
ts ; es without porosity * 100% reactivity—no weight change * Elec- | Naugatuck Chemical Plastics Division, Elm St., 15, | 
low water absorption * Wide hardness range °* Full color range Naugatuck, Conn. 
ef of the F tant types | Without charge, send technical data on properties, uses, 
Che ; os | handling methods (specify desired end products). | 
an nem : 
nes fi ; | -----—~---——_-_- eee | 
aa < | understand that, from this data, | can order 
with 0! / y i | suitable, free experimental samples. | 
Was « y F | 
/ —_— / f . af : NAME TITLE 
A 2 . 
og LL CAMENUUCTE _ 
ce ’ COMPAN 
- ng! af 
rs Eng! Division of UNITED STATES RUBBER COMPANY | iii 
RO NAUGATUCK, CONNECTICUT | | 
the Cott BRANCHES Nollie. . j . L . | 
‘ Boston Charlotte Chicago Los Angeles New York CITY ZONE STATE 
Philadelphia « Im Canada: Naugatuck Chemicals, Elmira, Ontario i SR BS pe, Se ae 
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° VIBRIN polyester resins 
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““3 KEYS TO 
SATISFACTION” 


72 pages of valuable information 
on scientific design and metallurgical 
data—write for itnow... 


Success in designing steel 
components—avoidance of 
localized stresses — good de- 
sign and bad design from 
the metallurgical viewpoint- 
steel selection and treatment 
as they affect the design engi- 
neer. This invaluable book 
gives the answers! 


Climax Molybdenum. Company 


500 Fifth Avenue —— 
New York City : 





Please send your im 
FREE BOOKLET & 
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Products Development Dept. of American 
Cyanamid Co. For the past five years Mr. 
Bendigo was editor-in-chief of Textile 
World Magazine. 


The Yale & Towne Manufacturing Co. 
has named Albert A. Goodman manager 
of quality control for its Philadelphia Div. 
Mr. Goodman previously served as super- 
visor of quality control for the Steam Div. 
of Westinghouse Electric Corp. 


A. G. Postlethwait recently was elected 
a vice president of the Lord Manufactur- 
ing Co. 


Volco Brass & Copper Co. has ap- 
pointed Frederick D. Kaeler as director of 
government services. He will make his 
headquarters in Washington, D. C. 


Charles E. Wilderman, division man- 
ager, and Daniel E. Waterbury, produc- 
tion control manager, were both promoted 
to the position of vice president of Utica 
Drop Forge & Tool Corp. 


Andrel Products Corp. has named Mar- 
vin Friedman production manager and 
secretary. 


R. W. Walker, vice president of the 
Mack Motor Truck Corp., was appointed 
executive vice president and a director of 
Brunswick Ordnance Corp., a wholly- 
owned subsidiary of Mack Trucks, Inc. 


K. C. Gardner, Jr., vice president in 
charge of operations for United Engineer- 
ing & Foundry Co., was elected a member 
of the board of directors and of the execu- 
tive committee. Simultaneously, it was an- 
nounced that C. W. Correll was named 
assistant treasurer of the Company. 


A new assistant directorship has been 
created by the Battelle Memorial Institute, 
and Dr. Bruce W. Gonser, associated with 
Battelle since 1934, was assigned to the 
post. 


The appointment of additional research 
specialists to the staff of Southwest Research 
Institute occurred recently. They include: 
William W. Bradshaw, Kenneth Brady, 
James Bright, William J. Burkett, Jr., Rob- 
ert A. Doak, Jr., E. J. Dower, Colonel C. 
Kinney Longacre (U.S.A.F. Retired) , John 
Mannix, Mrs. Cheryle C. Smith and W. A. 
Strutman. 





General Electric Co. has announced the 
deaths of two of its members. Guy A. 
Moffett, recently appointed assistant mana- 
ger of engineering of GE’s Control Div., 
died after a short illness. And Eliott D. 
Harrington, vice chairman and secretary 
of the Defense Projects and Priorities 
Committee of GE’s Small & Medium 
Motor Divs., succumbed to a heart attack. 


William Watson, Sr., former vice presi- 
dent in charge of manufacturing at Allis- 





Luster-on KHAKI DRA 
ZING DIP BETTER 
THAN BEST HOPE: 


Announced a few weeks ago as an olive 
finish for zinc plate by the makers of Luste, 
on Bright Dips, Chemical Corporation 
latest conversion coating is exceeding hj 
expectations. The first batches in the 
indicate even better color and film stabilin, 


Referred to as olive drab or light khaki, Con, 
pany has settled on official name of “Lys, 
on KHAKI DRAB.” When diluted one par 
of KHAKI DRAB to seven parts water, thy 
work comes out a light iridescent tan; diluts 
one to ten, color is rich bronze brown, 


Ideal For Defense Work 


KHAKI DRAB is an economical, quid 
room-temperature dip for work as it come 
from zinc plating line. KHAKI DRAB find 
will withstand salt spray corrosion tests ¢ 
200 hours. This far exceeds government 
quirements of 100-hour exposure, y 
KHAKI DRAB should meet any U. S., Gop 
ernment specification. KHAKI DRAB is a 
entirely new type of formulation, differ 
from any drab on the market. 


Strong Adhesion to Paint 


When finished part is to be painted o 
enamelled, Luster-on KHAKI DRAB give 
under-paint corrosion protection, prevent 
attack at paint breaks or scratches, guati 
hidden surfaces. KHAKI DRAB is the ide 
adhesive base to bond paint to zinc, gripst 
all types of organic finishes, resists chipping 
or marring. 


Now Released to General Industry 


When first announced the new khaki finid 
was restricted to Government orders. Now 
Chemical Corporation officials have give 
nod to full release to include civilian good 
(DO’s are given preference). Reason give 
is that new KHAKI DRAB is economia it 
use of critical materials. Replacing cadmuut 
and nickel with zinc is first economy. iil! 
part is not largely required by NPA ordet 
Second economy is that KHAKI DRAB uss 
less ingredients in short supply per sq 

foot of work tested than companion Lust 
on Bright Dips, Utility-15 and Urtility-25. 


Utility Still Tops for Bright Work 


Where brilliance is desired to seplit 
chromium, nickel or cadmium, Lustet<! 
Utility -15 or-—25 is producing amazing ® 
sults over ordinary zinc plate at costs af 
fifth of a cent per square foot. Unequais 
by any other product, Luster-on Uw” 
the choice of American Industry. No 
time substitute, it is the choice of engint# 
who consider cost, ease of application ™ 
control, appearance and protective value. 


Sample Parts Treated Free ‘ 


Sample parts sent to laboratory will be! 
cessed with either Luster-on KHAKI ~ 
or Utility Bright Dip and returned pare 
obligation. Technical advice for conversidl 
to Luster-on is available. Address ae 
to The Chemical Corporation, 60 Walth 
Avenue, Springfield 9, Mass. 


( Adv. ) 
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special gasketing that both seals and con- 

ducts high frequency currents. It makes an air-tight seal and yet prevents leakage of high fre- 
quencies between the bolt holes. 

Cohrlastic conductive gasketing provides a continuous mounting and minimizes high fre- 
quency losses that affect radio operation. 

It is widely used in aircraft (1) between the magnetos and their bases, (2) in the ignition 
harness, (3) in quick disconnect plugs and (4) wherever shielding is required. 

Cohrlastic conductive gasketing is available in three different thicknesses—.016”, .020” 
and .028” in rolls 8” wide and in the finished gaskets on a custom basis. Write for samples, 


prices and data sheets. 


THE Connecticut HARD RUBBER COMPANY, 407 cast street, NEW HAVEN, CONN. 


L951 









Johns-Manville 


FIRECRETE 


CAST YOUR OWN refractory 
shapes and linings with J-M Fire- 
crete. Burner blocks, door linings, 
covers, crucibles and countless spe- 
cia! shapes are ready for use within 
24 hours. Minimum drying shrink- 
age and firing shrinkage with high 
resistance to spalling reduce shut- 
downs—increase production— 
lower operating costs. 


3X Firecrete—3000F Refractory 
Concrete—for casting burner blocks, 
door linings, crucible furnaces, com- 
plete linings and special shapes that 
are subjected to soaking tempera- 
tures of 3000F. 


H. T. Firecrete—High Heat Duty 
Refractory Concrete—especially 
developed for casting shapes and 
linings exposed to temperatures 
between 2400F and 2800F. 


Standard Firecrete — Intermediate 
Heat Duty Refractory Concrete— 
for furnace door linings, bottoms, 
covers, pipe linings and other types 
of monolithic constructions as thin 
as 1)”. For temperatures up to 
2400F. 


L. W. Firecrete—Insulating Re- 
fractory Concrete—a lightweight, 
easily applied, low conductivity re- 
fractory for furnace bottoms, door 
liners, covers and special shapes of 
all descriptions. For direct -expo- 
sure to 2400F. 

*Reg. U. S, Pat, Off, 
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Johns-Manville 


BLAZECRETE 


BUILD AND REPAIR refractory 
linings with J-M Blazecrete. Just 
mix with water—flip into place and 
trowel smooth or, “gun” it on. Im- 
mediate firing unnecessary. Ready 
for use after overnight curing. 


3X Blazecrete—3000F Hydraulic 
Setting Refractory—for heavy patch- 
ing by troweling. Applied by just 
“flipping” into place. Also for gun 
application. Particularly adapted 
for lining ladles, runout spouts, and 
patching above slag line in cupolas. 
For soaking temperatures to 3000 F. 


Standard Blazecrete— Intermediate 
Heat Duty Hydraulic Setting Re- 
fractory—used for slap-troweling 
or gunning. Builds and repairs re- 
fractory linings up to 2400F. 


L. W. Blazecrete— Hydraulic Setting 
Insulating Refractory for slap trow- 
eling or gunning—a lightweight, 
low-conductivity refractory de- 


signed for temperatures to 2000F. 
It can be used in combination with 
Standard or 3X Blazecrete, for spe- 
cial conditions. 





Johns-Manville 
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Chalmers Manufacturing Co., passed 


Way 
at the age of 82. 


The Formica Co. has announced the 
death of J. Roger White after an illness 
of four months. Mr. White had served x 
vice president in charge of sales and 4. 
vertising. 


News of 


Companies 


American Marietta Co., Chicago 11, has 
entered into the field of powder metl. 
lurgy through the purchase of approxi. 
mately 52.6% of the outstanding com. 
mon shares of the Metals Disintegratin, 
Co,. Inc., Elizabeth, N. J. No changes i 
the operating policies of Metals Disint. 
grating are contemplated. 





A new plant for the production of 
calcium carbide is to be erected at Calvert 
City, Ky., by Air Reduction Co., Inc., New 
York 17. It will be operated by Nationd 
Carbide Co., a division of Air Reduction, 
under the direction of Russell T. Lund 
Construction of the plant is to begin July 
1, with the first of the furnaces expected 
to be in operation by Jan. 1, 1953. 


Formation of Kropp Forge Ordnanu 
Co. to operate a forge plant at Melvin 
dale, Mich., has been announced ¥ 
Kropp Forge Co., Chicago. Roy A 
Kropp, president of Kropp Forge Co., wil 
be chairman of the new subsidiary. Other 
officers include Raymond B. Kropp, pres 
dent; Clifford C. Foster, vice president i 
charge of manufacturing; Kenneth Clark, 
vice president; Leo T. Norville, sect 
tary; and Delmar Woodhouse, treasuret 





A vertical turbine pump plant is being 
built at Succasunna, N. J., by Worthing: 
ton Pump and Machinery Corp., Hattiso 
N. J. The plant will be known as i 
Succasunna Works. 


Baldwin-Lima-Hamilton Corp., Philt 
delphia 42, has closed its offices at 
Broadway, New York 5. All sales act 


ties in the New York area will be © 
ordinated in the Company's offices at 
E. 42nd St. It was also announced tht 


the Corporation has acquired the ass 
of the Austin-Western Co., Aurora, ll 


An 8,000-sq-ft addition to its plant ™® 
been announced by Metal Carbs 
Youngstown, Ohio. 1 


P. R. Mallory & Co., Inc., Inasanapo" 
and the Sharon Steel Corp., Sharon, ** 
have formed a jointly-owned compat) © 
be known as Mallory-Sharon Ian 
Corp., for the development, producti 
and marketing of titanium and ritaniu2 
alloys. The office of the new co rporsi 


will be located initially in Indianapo* 
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-QUALITY ANNEALING— 


"9 Provides uniform temp 


‘Surface’ Convection Heat- 


erature throughout charge 


5.LOW OPERATING COSTS 
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IMUM MANPOWER REQUIREMEN AN DLING 
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y. Othe Quality heat treating,at a production rate to keep pace with 

identi high volume drawing operations, was made possible in this 

h Clark, low-ceiling building with the use of the highly-efficient ‘Sur- 

2, sectt: face’ Convection Furnace shown above. This furnace is 

pasuret. equipped with a unique materials handling mechanism. Non- 

is being ferrous wire coils are sling-loaded on to an alloy charging 

‘ortbint Rear view of ‘Surface’ Annealing tray which is moved in and out of the furnace on roller rails. 

datrio Furnace showing high speed—high Non-ferrous wire is heat treated at rates of 2500 lbs. net, 

_— capacity recirculating fan used for con- and upwards per hour. Temperature range up to 1250°F. 
nl vection heating. This assures maximum This is a typical example where ‘Surface’ personnel 

ein “— and yea! - poe ad , worked in cooperation with company management and en- 

sd ects Paeeagirn visi nao ore «1 > iagrsenae gineers to design heat treating equipment in keeping with 

1 be Gail os mul cameaene, tae plant production needs. If you have a special heat treating 

es at 9 gga problem for non-ferrous or ferrous materials, for any re- 

‘ced that proved their economy in operation. ; : ; : ; 

a aaa quired temperatures, it will pay you to discuss it with a 

va, Il ® ‘Surface’ representative. No obligation. 
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SURFACE COMBUSTION CORPORATION @ TOLEDO 1, OHIO 














—) F : oak 
e » Stein & Roubaix, Paris FOREIGN AFFILIATES British Furnaces, Lid., Chesterfield fee 
ranapor' ; 
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iron, +” 
np * INDUSTRIAL FURNACES 
T stan ~ 
roductioa o 8 * . 

— FOR: Gas Corburizing and Carbon Restoration (Skin Recovery), Homogeneous Carburi- 
citani™ zation, Clean and Bright Atmosphere Hardening, Bright Gas-Normalizing and Anneal- 


porate as ing, Dry (Gas) Cyaniding, Bright Super-Fast Gas Quenching, Atmosphere Malleableizing 
jianapols and Atmosphere Forging. Gas Atmosphere Generators. 
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PROJECTION COMPARATOR 
MICROPHOTOMETER 

















( SPEED 
for | Kccuracy 


No longer must the practical spec- 








trographer be uncertain as to the e Ses ere 

@ Greater Certainty 
line he is actually reading. There 

@ A Wider Density Range 
is the line—in plain, full view— © fenineneih tiasaiele 
WHILE IT IS ACTUALLY BEING @ High Speed 
SCANNED. This is only one of @ A Wide Field of View 
the many features of this precision @ Precise Linear Measurement 
instrument. @ Immediate Delivery 

Write for 


Complete Spectrochemical Installations 
Catalog No 1-4 


JARRELL-ASH CO. and a list of purchasers 


167 NEWBERRY ST. BOSTON 16, MASS. 








































MULTI-POINT —ggst Ve, Recurate 
PYROMETER Simple “Sti, 
INDICATOR Compact Trouble-Free 


Designed to indicate temperatures for 
various applications. 

Indicator is automatically compensated 
for cold junction temperature changes 
and instrument temperature resistance 
coefficient. 

Available in five temperature ranges, 
either Fahrenheit or Centigrade. 

Maximum accuracy is obtained be- 
cause Polarized Plugs and Jacks are of 
thermocouple materials, eliminating er- 
rors produced by unmatched elements. 

The coupling plug quickly connects the 
pyrometer to any of the six thermocouple 
jacks. 

If you will advise us the details of your applica- 
tion, we will recommend suitable equipment or, 
for additional information request our Catalog 


Section 25G. 
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and the following officers were elected: 
chairman of the board—P. R. Mallon 
president—James A. Roemer; vice Des 
dent and general manager—F, H. Vanden. 
burgh; treasurer and assistant s 

E. N. Crosier; and secretary and assistan 
treasurer—George Fotheringham, 


A new research laboratory is to be cop, 
structed in LeRoy, N. Y., by Dog 
Plastics & Chemicals, Inc., North Tong 
wanda, N. Y. Dr. Alvin F. Shepard, of the 
present Durez research staff at Norh 
Tonawanda, will be the resident direc 
at the new laboratory. 






















The world’s largest single unit for map. 
ufacturing ethylene will be built at Pog 
Arthur, Tex., by Gulf Oil Corp., Pits 
burgh. Production is scheduled to begin ia 
about one year. 


The development of an improved pro 
ess for the commercial production of by 
drogen peroxide has been announced by 
I. du Pont de Nemours & Co. (Inc.), Wil 
mington 98, Del. Simultaneously, the firm 
stated it would build its first production 
unit at Fite Rd. and Route 51, Memphis, 
Tenn., at the same site where it is jus 
starting to build a unit for the production 
of sodium cyanide. James J. McIntyre, who 
will be manager of the new plant stated 
that production is expected to begin before 
the end of 1952. 


The Cory Corp., Chicago 1, was ptt 
sented with the Merit Award of the Amet: 
can Society of Industrial Engineers, in re 
ognition of Cory’s outstanding work in eo: 
gineering, research and manufacture. 


Mellon Institute has announced the & b 
tablishment there of a Multiple Fellow 
ship by the Pittsburgh Plate Glass Co. tht 

will be concerned with a comprehensirt that 
program on special fibers. Dr. Adelbert V. . 
Harvey, a specialist in fibrous materials vap 
has been appointed Senior Fellow, and wil 
be aided by Joseph J. Reis. | 


The Pennsylvania Salt Manufacturm exh 
Co., Philadelphia 7, has established Ca 
$300-a-year college scholarship for Jas 
children of employees of Penn Salt. Ost lon: 


scholarship will be awarded each year. 
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News of Societies | fi 


The American Society of Tool Ent 
neers elected new officers for the com 
year at its recent annual meeting. The 
include: president—J. J. Demuth, 98° 
Inc.; vice presidents—L. B. Bellamy, 9 
ing Grinding Wheel Co.; Roger F. Wa" 
dle, Elgin National Watch Co.; and T-! 
Donovan, Jr., Donovan Co.; secretaf! 
W. A. Thomas, Ford Motor Co. of Ca 
ada; treasurer—H. C. McMillen, Secee 
Refrigerator Co.; and assistant secrete} 
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ERE’S something different 
—a synthetic elastomer 
that’s tough and has a very low 


vapor pressure. 


In the ports of electron tube 
exhaust machines, Myvaseal 
Gasketing Material results in 
longer-lasting tubes because its 
remarkably low vapor pressure 
means higher vacuum with less 


pumping. 


The newest television pic- 


MY VASEAL* 


gasketing material— 


for high vacuum 


ture-tube pumping systems and 
rotary exhaust systems are being 
built with it. Older equipment 
can benefit from it. And users 
of other high vacuum systems, 
small and very large, are turn- 
ing to Myvaseal Gasketing 
Material. 


This new product is just 
another example of DPi’s re- 
search in the interests of those 


who work with high vacuum. 


high vacuum research 


—_—**: Vitamins A and E... distilled monoglycerides...more than 3400 Eastman Organic Chemicals 


and engineering 


Whatever your need in that 
field, let our technical staff 
serve you. Write to Distillation 
Products Industries, Vacuum 
Equipment Department, 733 
Ridge Road West, Rochester 
3, N. Y. (Division of Eastman 
Kodak Company). 


*Trade-mark 
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ALUMINUM 
EXTRUSIONS 


ROLL- FORMED SHAPES 


Let Werner light metal shapes 
help you meet “D.O.” deadlines. 

You can get prompt delivery of 
“custom” shapes in extruded alu- 
minum, as well as roll-formed alu- 
minum, stainless steel, brass, zinc 
and copper. Shapes are manufac- 
tured to close tolerances, to your 
exact specifications. Quality is as- 
sured by Werner’s extensive manu- 
facturing and engineering experi- 
ence, plus full production facilities, 
including tool-and-die-making 
equipment. 

For an estimate, send drawing 
and specifications, plus data on 
quantity, finish, length, etc. Werner 
can perform the following second- 
ary operations — bending, drilling, 
punching, cutting, counter sinking 
and welding. Finishes—as ex- 
truded, polished or anodized. 


R. D. WERNER CO. inc. 


295 FIFTH AVE., N. Y.16, N.Y. © PHONE MU 6-2595 


MANUFACTURERS OF ALUMINUM EXTRUSIONS 
AND ROLL-FORMED SHAPES 


TM 
‘ 


< Send to: 
> R. D. WERNER CO., Inc., Dept. PN 
v* 295 Fifth Ave., New York 16,N Y 
FREE bulletins describing manu- 
x facturing facilities and telling when to 
Jr choose extruded or rolled shapes. 
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News Digest 


treasurer—Dr. H. B. Osborn, Jr., Ohio 
Crankshaft Co. It was also announced that 
two new chapters, the 87th and 88th, were 
chartered by the Society. They are located 
in Jackson, Mich., and Long Island, N. Y. 


Dr. David Sinizer was appointed tech- 
nical industrial liaison officer by Massa- 
chusetts Institute of Technology. He be- 
came assistant professor of mechanical en- 
gineering in 1950. MIT also announced 
several special courses to be held this sum- 
mer. Basic orientation in the potentialities 
and limitations of industrial acoustics will 
be the subject of a special program to be 
held Jume 18-22, 1951. Dr. Richard H. 
Bolt, director of MIT’s Acoustics Labora- 
tory, and Dr. Theodor F. Hueter, research 
associate in the Laboratory on leave of 
absence from the Siemens-Reiniger Co., 
Germany, will give the course. An inten- 
sive course in corrosion will be presented 
June 18-23, under the direction of Profes- 
sor H. H. Uhlig, in charge of the Insti- 
tute’s Corrosion Laboratory. A course on 
lubrication engineering is scheduled from 
June 11-22, with Dr. John T. Burwell, as- 
sociate professor of mechanical engineering 
and director of the MIT Lubrication Lab- 
oratory, in charge. Metal cutting will be 
the subject of another course, to be held 
June 25 to July 6. Professors Milton C. 
Shaw and P. A. Smith, in charge of the 
machine tool laboratory of the Mechanical 
Engineering Dept., will be in charge. And 
finally, Professor John A. Hrones, director 
of the Dynamic Analysis and Control Lab- 
oratory, will conduct a course in the fund- 
amentals of hydraulic power control from 
July 9-20. 


Milton C. Whitaker received Columbia 
University’s Chandler Medal for 1950, in 
recognition of his outstanding achieve- 
ments in the chemical industry. Mr. Whit- 
aker founded Columbia’s Dept. of Chemi- 
cal Engineering and at one time was in 
charge of it. 


The Franklin Institute Laboratories for 
Research and Development has established 
a National Asphalt Research Center to 
serve the Asphalt industry in the United 
States. It was also announced that several 
changes in officers of the Institute occurred 
recently. Edward G. Budd, Jr., president of 
The Budd Co. and James H. Robins, presi- 
dent of the American Pulley Co., both be- 
came vice president. A. Felix du Pont, Jr. 
fills the vacancy on the Institute’s board of 
managers created by the death of his uncle, 
E. Paul du Pont. Another new board mem- 
ber is Dr. James Creese, president of the 
Drexel Institute of Technology. 


The Illinois Institute of Technology is 
the 13th engineering college to participate 
in the scholarship program of the Foundry 
Educational Foundation. The grant of 
$2500 provides partial scholarships for 
upper class students of metallurgical en- 
gineering. 
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* Coated molybdenum strip under 


laboratory life test. Life of 25004 
at 2000°F is not uncommon, 


Fansteel Siliconized Molybdenumisz 
entirely new material for high temp 


ature service up to 3000°F. To ¢ 


denum is added an impervious coat 
which resists both oxidizing and red 
ing atmospheres, providing a stro 
electrically conductive material, co 
paratively abundant, reasonable ina 
The bond between the coating 4 
base metal is integral; the coating d@ 
not flake, peel or spall. It is highly! 
sistant to thermal shock. 
Available forms include fabrica 
parts, bar, rod, wire, seamless tubia 
special shapes. Fansteel Metallurg 
Corporation,North Chicago, III.,US 


Ask for Bulletins: 

C Fansteel Siliconized Molybdenum 
C Fansteel 77 (high density) Meto! 
(C Fansteel Tungsten and Molybden™ 
C) Fansteel Tantalum 


12502-A 
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Photography helps analyze 
what’s in the bottle 


In identifying hydrocarbons in petroleum products by 
mass spectrometry, the Research and Development Lab- 
oratory of the Atlantic Refining Company runs as many 
as 60 samples a day. 

This high speed output of data is typical of what hap- 
pens when photography is put to work. 

As the ion-accelerating field is varied in synchronism 
with the travel of a strip of Kodak Linagraph 809 Paper, 
light beams from four moving-mirror galvanometers 
swiftly trace out the concentration of each molecular 
species received at the collecting slit. If a strong kick 
throws one beam off the scale, the adjacent galvanometer 
next lower in sensitivity catches it. No beam interferes 
with another. Thus a range of 1 to 3000 is accurately 
covered on a single record that’s sharp, clear, and easy 
to read. 

If you have an instrument-recording problem, it will 
pay you to investigate how photography can simplify it. 
Eastman Kodak Company, Industrial Photographic Divi- 
sion, Rochester 4, N. Y. 


PHOTORECORDING 
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Want to know 
more about 


ANALY SiS? 


Read this 
New 8-page 


ENGELHARD 
BULLETIN 











Look at these 
Data - Packed Pages 





YOU WILL FIND a wealth of ma- 
terial on a wide range of gas anal- 
ysis problems and their solutions 
in the new Engelhard 8-page illus- 
trated bulletin. It explains how 
Engelhard equipment provides 
complete, sensitive, accurate anal- 
yses by the proven thermal conduc- 
tivity method. The bulletin also 
contains a valuable thermal con- 
ductivity table that you will want 
to keep for handy reference. Write 
for your free copy today. Ask for 
Bulletin 800A. 


Please send me FREE copy of Bulletin 
800-A on Gas Analysis. 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK WN 





BOOK REVIEWS 


Metal Polishing 


INDUSTRIAL POLISHING OF METALS. By 
Gerald F. Weill. Published by Iliffe & 
Sons, Ltd., London, England, 1950. Cloth, 
53/4 by 83/4 in., 194 pages. Price 21s. 

The subject of metal polishing has been 
overshadowed in the technical literature by 
electroplating and is not generally appre- 
ciated, in the U.S.A. or in Europe, for 
the important process that it ts. 

Mr. Weill has succeeded in collecting 
and organizing a good cross section of the 
scientific and practical information on 
metal polishing in a handbook approach 
to the subject. His shop data are heavy on 
British practice, of course, but of a general 
enough nature to be of value to American 
engineers, especially in view of the dearth 
of reliable literature available at present. 

The book breaks down into concise sec- 
tions on history, theory, techniques, pro- 
cedures, production processes and associ- 
ated shop problems. None of these aspects 
could be covered exhaustively in the space 
allotted, but a good resumé is given of 
each, and the subject is drawn together 
into an ovefall picture that is commercially 
valuable to people working in the metal 
polishing field and of educational interest 
to engineers and metallurgists not directly 
involved. 

The practical chapters are organized 
along the lines adopted in most metal 
finishing books, covering the procedures 
used with each important metal and non- 
metal in specific detail, then going on to 
explain and catalogue the various polish- 
ing techniques and compositions, the mops 
and brushes used, the barrel processes, 
automatic polishing machines, electrolytic 
polishing, dust extraction in the shop, and 
cost evaluation. 

The most unique chapter in Mr. Weill’s 
book, however, and the one of most gen- 
eral interest, is devoted to the theory of 
polished surfaces, developing the subject 
from first principles, and explaining what 
a polished surface is, its properties, how it 
is achieved, and the methods used to test 
surfaces. Research information is cemented 
together in an interesting presentation 
that is worth the price of the book to 
many people with no practical interest in 
metal finishing. 
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Irons @ Steels 


Stainless Steel Design. Allegheny Ludlum 
Steel Corp. New book discusses in detail 
applications of high tensile stainless steel 
in structural design. (1) 


Tool Steels. Bethlehem Steel Co. Proper- 
ties, selection data and heat treating in- 
formation about this company’s steel. (2) 


Steel Sheets and Wire. Continental Steel 
Corp, 20 pp, ill. Specifications and 
description of wide range of steel sheets 
and wire. Includes handy tabular aids to 
ordering. (4) 


Stainless Steels. Peter A. Frasse & Co., 
Inc, No. 5. Comparative results of tests 
for resistance to sensitization of five extra 
low carbon stainless steels. (5) 


High-Strength, Low-Alloy Steel. Jones & 
laughlin Steel Corp., 32 pp, ill. Complete 
data on Otiscoloy, widely used in the 
tansportation industry. (6) 


Aircraft Steels. Joseph T. Ryerson & Son, 
Inc, 68 pp. Correlated Armed Forces, Fed- 
etal and Aeronautical Materials Specifica- 
tons plus nearest AISI analyses. Includes 
tage of sizes and analyses available. (7) 


Golvanized Steel. Sharon Steel Corp. Bro- 
chure summarizes test data on Galvanite 
unc-coated steel, said to fabricate like 


ordinary cold-rolled steel, resist corrosion 
for years. (8) 


waphitic Steel. The Timken Roller Bear- 
Ing Co., Steel & Tube Div. Data on 
Properties and applications of graphitic 
sels in Timken Graphitic Steel Data 
Book. (9) 
Alloy Steels. Wheelock-Lovejoy & Co., 
nc, 3 pp. Data on AISI, Hy-Ten and 
DAE alloy steels, including composition 
bmits, heat treating instructions, proper- 
hes and applications. (10) 


painless Clad Steel. Alan Wood Steel 
+ No. D-97. Properties and applications 
‘Permaclad stainless clad steel affording 
characteristics of stainless steel, 
lity of carbon steel. (11) 


Nonferrous Metals 


“per vs. Corrosion. The American Brass 
»» <4 pp, No. B-36. Discusses corrosion 
istance of copper alloys, and includes 
“ular cata om their resistance to 183 
trosive gents. (12) 


llium Copper. The Beryllium Corp. 
athly technical data on developments 
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and applications of Berylco beryllium 
copper. (13) 


Nickel Alloy Products. Driver-Harris Co., 
4 pp, ill. D-H Alloy Craftsman describes 
various applications of nichrome and 
monel wires and forms. (14) 


Siliconized Molybdenum. Fansteel Metal- 
lurgical Corp. Properties, advantages and 
available forms of siliconized molyb- 
denum, said to give high temperature serv- 
ice up to 3000 F. (15) 


Silicon Bronzes. Federated Metals Div., 4 
pp, ill. Applications, typical properties and 
descriptions of high-strength silicon-cop- 
per alloys for casting. (15a) 


Aluminum Alloy. Frontier Bronze Corp. 
Data on Frontier 40-E aluminum alloy 
combining high strength, good shock and 
corrosion resistance and machinability. 


(16) 


Nickel-Base Alloys. Haynes Stellite Div., 
Union Carbide and Carbon Corp., 40 pp. 
Properties, specifications and uses of 
Hastelloy corrosion resistant grades. (17) 


High Temperature Alloy. The Interna- 
tional Nickel Co., Inc. Keep Operating 
Costs Down When Temperatures Go Up 
shows applications of Inconel to high 
temperature sefvice. (18) 


Electrical Resistance Alloy. The C. O. 
Jelliff Manufacturing Co. Engineering data 
on Jelliff Alloy 1000, said to have out- 
standing electrical and mechanical proper- 
ties. (19) 


Zinc and Zinc Alloys. New Jersey Zinc 
Co., 32 pp, ill. Properties, specifications 
and useful purchasing information on 
rolled zinc and Zilloy, high strength zinc 
alloy. (20) 


Nonmetallic Materials « Parts 


Porcelain Insulators. The Akron Porcelain 
Co., 6 pp, ill. Numerous electrical insu- 
lators of various porcelains, briefly describ- 
ing engineering properties of porcelain. 
(21) 
Felt Samples. American Felt Co., 8 pp. 
SAE felt standards and specifications, with 
samples exhibiting 16 different grades. 
(22) 
Hard Rubber. American Hard Rubber Co., 


60 pp. Manual gives detailed selection on 
hard rubber and plastics materials. (23) 


Ceramics. American Lava Corp., 4 pp, 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 171 











No. 501. Detailed chart of mechanical and 
electrical properties of AiSiMag vitreous 
ceramics, lava and refractories. (24) 


Extruded Plastics. Anchor Plastics Co., 
Inc., 8 pp, ill. Explains the forms of 
numerous plastic extrusions, and shows 
components fabricated for numerous in- 
dustrial uses. (25) 


Porcelain Products. The Colonial Insula- 
tor Co., 12 pp, ill. Shows wide range of 
custom-made porcelain products, including 
insulators, forms for dipped rubber goods, 
and kitchen appliances. (26) 


Coated Fabrics. The Connecticut Hard 
Rubber Co. Data sheets describes heat 
resistant glass fabrics coated with silicone 
rubber. List uses, chemical, electrical and 
mechanical properties, and availability. 


(27) 


Plastic Resin. Dow Chemical Co., Plastic 
Div., 8 pp, ill. Presents complete data on 
Saran, a plastic resin for injection mold- 
ing. (28) 


Silicone Rubber. Dow Corning Corp., No. 
10. Silastic Facts No. 10 presents latest 
developments in properties, performances 
and applications of all Silastic stocks. 


(29) 


Plastics. E. I. du Pont de Nemours & 
Co. (Inc.), 10 pp, ill, No. 113/3. De- 
scriptions, advantages and uses of Lucite, 
Polythene Nylon, Butacite, Pyralin, Plas- 
tacele and Teflon. (30) 


Phenolics. Durez Plastics & Chemicals Co. 
Durez Plastics News describes latest appli- 
cations of this company’s wide range of 
phenolic plastics. (31) 


Metal and Plastics Parts. The Electric 
Auto-Lite Co., Bay Manufacturing Div., 
16 pp, ill. Shows wide variety of custom- 
made ornamental and functional metal and 
plastics parts. (32) 


Flexible Tubing. Flexible Tubing Corp. 
Bulletin shows numerous uses, featuring 
available sizes of Spiratube flexible tubing. 

(33) 


Laminated Plastic Parts. The Formica Co. 
Catalog gives full information on com- 
pany’s facilities for complete machining of 
Formica custom-made parts. (34) 


Polyvinyl Plastics. B. F. Goodrich Chemi- 
cal Co., 16 pp, ill. Properties and descrip- 
tions of Geon resins for such applications 
as extrusions, wire and cable, flooring and 
molded parts. (35) 


Reinforced Laminates. Laminated Plastics, 
Inc., 8 pp, ill. Description, properties and 
performance comparison of plastics, poly- 
esters reinforced with Fiberglas for heavy 
duty electrical insulation. (36) 


Molded Alkyd. Plaskon Div., Libbey- 
Owens-Ford Glass Co., 8 pp, ill, No. A-7. 
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Electrical, dimensional, chemical, resistance 
and design properties of molded Plaskon 
alkyds. Gives several case histories. (37) 


Plastic Pipes and Fittings. Elmer E. Mills 
Corp., 4 pp, ill. Properties of Mills-Plastic 
corrosion resistant pipes and fittings, made 
for wide usage in industry. (38) 


Carbon Products. Morganite, Inc., 8 pp, 
ill, No. 1f. Specifications of various carbon 
bearings and bushings. Also, properties of 
six series of Morganite carbon products. 
(39) 
Nonmetallic Pipe. National Carbon Div., 
16 pp, ill, No. CP-2212. Chemical resist- 
ance, properties and specifications of pipe 
and fittings of Karbate, phenolic impreg- 
nated carbon and graphite. (40) 


Extruded and Molded Rubber Parts. Re- 
public Rubber Div., 12 pp, ill. Describes 
facilities for custom manufacture of 
molded and extruded rubber products. De- 
scription of various products. (41) 


Molded Parts. Resistoflex Corp., 4 pp, ill. 
No. 4g/3. Properties and uses of this com- 
pany’s custom-molded parts and resinous- 
lined, reinforced industrial hose. (42) 


Plastics Parts. Rogers Corp. Booklet 
points out features of Fiberloy laminated 
and impact phenolics, vulcanized fibres 
and paperboards, indicating possible appli- 
cations. (43) 


Organic Solvents. The Solvents & Chemi- 
cals Group. Handbook describes properties 
and applications of key organic solvents in 
nontechnical terms. (44) 


Sponge Rubber Parts. The Sponge Rubber 
Products Co., 20 pp, ill. Detailed data on 
grades and properties of sponge rubbers. 
Describes various special purpose stocks 
and includes specifications. (45) 


Carbon and Graphite Parts. Stackpole Car- 
bon Co., 44 pp, ill. Advantages of use of 
carbon and graphite in parts for frictional, 
temperature, electrical arcing and chemical 
applications. Shows large number of parts. 

(46) 


Ceramic Laboratory Ware. The Thermal! 
Syndicate, Ltd. Technical descriptions, 
specifications and prices of Vitreosil ware 
said to be superior to porcelain in some 
uses. (47) 


Rubber Parts. Tyer Rubber Co., 4 pp, 
ill, No. lc. Describes design and molding 
service for producing rubber parts speci- 


fied by industry. (48) 
Carbon Graphite. U. S. Graphite Co., 4 
pp, ill. Describes Graphitar, carbon- 


graphite nonmetallic that is chemically 
resistant, self-lubricating, hard, light and 
won't warp. (49) 


Latex Insulated Cables. U. S. Rubber Co. 
Catalog gives specifications and engineer- 
ing characteristics of latex insulated tele- 
phone cables. (50) 


Nonmetallic Gears. Westinghouse Electric 
Corp., 15 pp, ill, No. B-4661. Description 
and applications of Micarta gears. Includes 
tables of properties, gear data and pre- 
ferred pitches. (51) 
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MANUFACTURERS’ LITERATURE 


Metal Parts e¢ Forms 


Precision Investment Castings. The Adapti 
Co., 4pp, ill, No. C-2M. Close tolerances 
and stronger metals are among advantages 
listed of Adapti Method of precision cast- 
ing. (52) 


Precision Castings. Alloy Precision Cast- 
ings Co., 8 pp, ill. Describes frozen mer- 
cury process for close tolerance precision 
casting of parts to order. Shows numerous 
products. (53) 


Aluminum Products. Aluminum Co. of 
America, ill, No. AD-250. Folder indicates 
this company’s research and production 
facilities available to prospective alumi- 
num users. (54) 


Aluminum Extruded Shapes. Aluminum Co. 
of America, No. AD-229. Explains poten- 
tialities of extrusion process for aluminum 
to save money in fabrication operations. 
(55) 


Stainless-Clad Copper. American Cladme- 
tals Co., 16 pp, ill. Brief description of 
history, manufacture, properties and appli- 
cations of Rosslyn Metal, a stainless steel- 
clad copper. (56) 


Zinc Die Castings. American Die Casting 
Institute. Bulletin describes Certified Zinc 
Alloy Plan, explaining benefits to die cast- 
ing buyers. (57) 


Prefinished Metals. American Nickeloid 
Co., 4 pp. Sampler shows finishes and 
platings available on zinc, steel, copper, 
brass and aluminum-base metals with 
actual samples. (57a) 


Stainless Steel Parts. Amplex Manufactur- 
ing Co., 1 p, ill. Information on bearings, 
finished machine parts and permanent fil- 
ters made from Oilite stainless steel. (58) 


Precision Cast Parts. Microcast Div., Auste- 
nal Laboratories, Inc. Booklet describes 
Microcast process utilizing high melting 
alloys and producing dimensionally uni- 
form parts. (60) 


Welded Steel Tubing. Brainard Steel Co., 
Tubing Div., 8 pp, ill. Shows facilities for 
manufacturing welded steel tubing, its ap- 
plications, fabrication and specifications. 


(61) 


Magnesium Parts. Brooks & Perkins, Inc. 
Characteristics of, and design data on mag- 
nesium alloys. Shows examples of made- 
to-order parts produced. (62) 


Stainless Tubing. Carpenter Steel Co., 
Alloy Tube Div., 4 pp, ill. Physical prop- 
erties, corrosion resistance and available 
sizes of this company’s stainless tubing. 
(63) 


Powdered Metal Parts. Chicago Metal Prod- 
ucts Co., 4 pp, ill. Properties and advan- 
tages of Camet custom-molded powdered 
metal parts. Includes design types. (64) 


Steel Castings. Continental Foundry & 
Machine Co., 32 pp, ill. Booklet presents 
12 considerations that should be taken 
into account in buying steel castings. (65) 


Cast Monel Parts. The Cooper A |loy Fo... 
dry Co., 8 pp, ill. Reprint giv: valuable 
data on production of cast mone| ay) 
wide range of properties useful for numer. 
ous applications. (66) 


Forgings. Drop Forging Assn., 60 Pp, ill 
Data book shows mechanical qualitie; of 
forgings, and illustrates economic, ¢p. 
gineering and production advantages ay,i) 
able. (67) 


Die Cast Parts. The Electric Auto-Lite ¢) 
Die Casting Div., 16 pp, ill, No. G137 
Describes facilities for economical many. 
facture of quality die castings. (68) 


Steel Tubes. Globe Steel Tubes Co, Cat,, 
log covers this company’s broad line 9 
steel tubing designed to meet all types of 
job requirements. (69 


Gray Iron Castings. Gray Iron Foundes 
Society, Inc. Booklet gives mechanical an; 
engineering characteristics of gray iron 
Includes details for designing cast com. 
ponents. (70 


Interlocked Die Cast Parts. Gries Repr 
ducer Corp., 1 p., ill. Description a 
applications of Intercast die casting met! 
od for automatic quantity production 
small, single parts or interlinked units 


Precision Investment Castings. Hitchener 
Manufacturing Co., Inc. 6 pp, ill. Eva 
ates precision investment casting meth 
as to costs, production and properties o 
parts. Shows advantages of method an 
several applications. (72 


Die Castings. The Hoover Co., Die Cas 
ing Div. Basic information on die cast 
ings, what they are, how this company 
produces them to customers’ specifications 
and recommendations for design. (73 


Ferrous Castings. Hunt-Spiller Manufactu 
ing Corp. Comprehensive data on proper 
ties and uses of cast iron and steel castings 


Corrosion Resistant Castings. Lebanon 
Steel Foundry. Reference charts on type 
of materials available for the manufacture 
of castings resistant to various corrosivt 
agents, (75 


Die Castings. Madison-Kipp Corp., 32 Pp, 
ill. Describes company’s aluminum 20 
zinc die castings. Also shows Kipp Feath: 
er-Weight air grinder and Fresh 
lubricators. ] 


Magnesium Parts. Magnesium Products 0 
Milwaukee, 4 pp, ill. Briefly describes 
facilities for designing and producing " 
order magnesium and aluminum pat 
Shows several products. (/ 


Screw Machine Parts. Mueller Brass 
6 pp, ill. Shows brass, bronze and copp 
custom-made screw machine parts v4! 
able, and lists other nonferrous product 


Precious Metal Contacts. J. M. Ney 
pp, ill. Properties and applications of Né 
Oro precious metal alloys for lectti@ 
contacts. Summarizes test results on us 

one such alloy. (8 


Wire Rope. John A. Roebling’s 5095 Ms 
4 pp, ill. Advantages and featur: of + 
formed wire ropes. (§ 


Heat Resistant Parts. Rolock, In: Catalog 
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MANUFACTURERS’ LITERATURE 


low carbon steel, brass or stainless steel 
for spot and projection welding. (145) 


Self-Locking Fasteners. The Palnut Co., 1 
p,_ ill. Decribes self-locking machine 
screw palnuts, coil tube fasteners, shield 
can fasteners and acorn Palnuts. (146) 


Bolts, Nuts and Studs. Pawtucket Manufac- 
wring Co., 28 pp, No. 46. Complete price 
catalog of this company’s fasteners of 
brass, bronze, stainless steel and monel. 


(147) 


Welding Controls. Raytheon Manufactur- 
ing Co., 4 pp, ill. Principle of operation, 
advantages and specifications of three of 
this company’s stored energy type welding 
controls. Shows applications. (148) 


Mechanical Fasteners of Aluminum. Reyn- 
olds Metals Co., 2500 S. Third St., 
Louisville, Ky., 136 pp, ill. Detailed de- 
scriptions of such mechanical fastening 
methods for aluminum as metal stitching, 
resin bonding, riveting and nailing, their 
applications and advantages. Request di- 
rect from Reynolds. 


Special Fasteners. South Chester Corp., 
Southco Div., 6 pp, ill, No. SCO-12. De- 
scriptions and specifications of special fast- 
eners for unique fastening applications. 


(149) 


Carbon Arc Welding. Speer Carbon Co., 8 
pp, ill. Advantages of carbon arc welding 
for fabricating and repairing alloy and 
nonferrous metals. (150) 


Fasteners. Townsend Co., 12 pp, ill. Shows 
facilities for designing and producing all 
types of wire fasteners, plus mumerous 
examples of various products. (151) 


Nut Retainers. Tinnerman Products, Inc., 
8 pp, ill, No. 245-3. Specifications and 
descriptions of Speed Grip nut retainers 
offering a sure method of keeping nuts 
secure, (152) 


Forming e Casting « Molding 
Machining 


Colloidal Graphite. Acheson Colloids Corp., 
© pp, ill, No. 425. Foundry use of colloi- 
dal graphite for preventing adherence of 
such surfaces as castings to molds, chills 
to metal, and metal to ladles. (153) 


Metal Forming Process. Hydropress, Inc., 8 
PP, ill, No. L-58. Detailed description of 
Marform process for forming accurate 
sheet metal parts. Applications and cost 
analysis included. (156) 


Plastics Molding Equipment. Improved 
Paper Machinery Corp., 4 pp, ill. Features 


and advantages of Impco injection-com- 
Pression, plunger, transfer and injection 
molding machines for plastics. (157) 
Plastics Aolding Press. F. J. Stokes Mach- 
ine Co., 4 pp, ill, No. 503. Description 
and sf ifications for automatic plastics 
Pless. Typical products shown. (158) 
Magnet Perforating Dies. S. B. Whistler 
& Sons, Inc., ill. Complete descriptions 
and apy ications of this company’s mag- 
netic perforating dies. (160) 
MAY, 1951 


Inspection « Testing 
Control 


Ultrasonic Equipment. The Brush Develop- 
ment Co., 4 pp, ill, No. F-267. Uses and 
specifications of Hypersonic Equipment 
for such uses as emulsification, dispersion 
and degassing. (161) 


Temperature Controls. Claud S. Gordon 
Co., 4 pp, ill. Data on specifications and 
advantages of Xactline indicating and re- 
cording temperature controls. (162) 


Repeated Stress Testing Machines. Krouse 
Testing Machine Co., 8 pp, ill, No. 46-C. 
Detailed description of repeated stress 
testing machines and accessories. Includes 
specifications. (163) 


Temperature Controls. Minneapolis-Honey- 
well Regulator Co., No. 189. Specification 
sheet gives detailed data on features of 
potentiometers for controlling tempera- 
tures at several places. (164) 


Universal Testing Machines. National Forge 
& Ordnance Co., Testing Machine Div., 
No. 501. Specifications, capacities and 
operating principle of table model uni- 
versal testing machines. (165) 


Universal Testing Machines. Richle Test- 
ing Machines Div., 28 pp, ill, No. R V- 
4-50. Operating principles, advantages, 
construction features and specifications of 
testing machines up to 300,000-lb capac- 
ity. (166) 


Tensile Testing Machines. Scott Testers, 
Inc., 66 pp, ill, No. 50. Shows wide 
assortment of testing machines for test- 
ing tensile strengths of materials, such 
as rubber, paper, wire and thread. (167) 


Ultrasonic Tester. Sperry Products, Inc., 4 
pp, ill, No. 50-105. Principle, applications, 
advantages and directions for using Re- 
flectoscope in nondestructive testing of 
materials. (168) 


Pyrometers. Tagliabue Instrument Div., 34 
pp, ill, No. 1101 J. Detailed data on 
Celectray thermal indicating or recording 
controllers and accessories designed for 
high sensitivity and accuracy. (169) 


Pyrometer Indicators. Thermo Electric Co., 
No. 25 G. Catalog section describes py- 
rometer enabling quick temperature deter- 
mination at any one of six points. (170) 


General 





High Vacuum Pumps. Distillation Products 
Industries. Data on high vacuum pumps 
of unique design for such uses as metal 
processing and dehydration. (171) 


Materials Controls. Remington Rand, Inc., 
No. KD367. Booklet describes Kardex 
system for keeping visible materials and 
parts inventories coordinated with produc- 
tion. (172) 








VAPO R TYPE 
DEGREASER 


Design Around 


PERMALLAD 


Stainless Clad Steel 


Now you can give your products 
and equipment corrosion resistance 
where corrosion resistance is needed, 
with minimum consumption of criti- 
cally short materials. PERMACLAD 
Stainless Clad Steel makes this pos- 
sible. It is stainless steel (usually 10% 
or 20% but can be varied) inseparably 
welded to mild carbon steel. PERMA. 
CLAD has the surface characteristics 
of stainless and the formability of 
carbon steel < 







10% 
Stainless Cladding 


It will pay you to get complete in- 
formation about PERMACLAD 
and learn how your products 
can be iemeavel at low cost. 
Write today for information 

and a copy of PERMACLAD 

folder [D-.97, - 





For Better Products At Low Cost 


Specify PERMACLAD 


-PERMACLAD 


STAINLESS CLAD STEEL 


ALAN WOOD STEEL COMPANY 
CONSHOHOCKEN, PA. 


} 


| 


125 Years of Iron and 
Steel Making Experience | 





- Other Products: A. W. ALGRIP Abrasive Fleer 
Pilate « A. W. SUPER-DIAMOND Floor Plotes 
“Plates « Sheets © Strip « (Alloy and Special Grades} _ 
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Flame- Resistant Royalite do 















Here's proof that Royalite will not sus- 
tain combustion after being subjected 
to the intense heat of a blow torch! 


Ls a 
















Compare Royalite with any other thermoplastic. .. When Royalite replaces other materials it does 


check off your specific needs you'll find Royalite a better job with added economy and durability. 
: The United States Rubber Company will be 


the perfect answer to pi CxIStING problems Se the glad to assist you with any specific application 
key to greater freedom in design and construction. of Royalite you may suggest. Write today. 
* Flameproof * Not affected by oils, most 


; ‘ acids, alkalies 
* Lightweight 
* Different colors, make 
* Non-splintering classification easy 


* Non-warping, non-corrosive %* Stable under changing 
atmospheric conditions 


* Tough 

* Exceptional electrical —————————— ra 
+e Highly resistant to impact insulating properties STANDARD OR FLAME RESISTANT 
* Waterproof, stainproof * Low rate of heat conductivity 





SEE NEXT PAGE FOR LIST OF U.S. ROYALITE FABRICATORS 


@ UNITED STATES RUBBER COMPANY 


2638 NORTH PULASKI ROAD + CHICAGO 39, ILLINOIS 
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PETIT 


ATTENTION: 


e MATERIALS 
ENGINEERS 

e DESIGNERS 

e ENGINEERS 


Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE- 
RIALS & METHODS has pub- 
lished 60 of these outstanding 
manuals during the last five 
years. The supply of many has 
been exhausted, but the follow- 
ing subjects are available: 


# 2 Powder Metallurgy 

7 Cutting Oils 

13. Precision Investment Castings 

14 Engineering Bronzes 

15 Impact Extrusions 

19 Plastics Laminates 

23 Weldments 

24 Salt Baths for Metals 

27 Hard Facing Materials 

30 Clad Steels 

32 Organic Finishes for Metals 

35 Aluminum Alloy Castings 

37 Rubber As An Engineering Material 

39 Permanent Mold Castings 

43 Metal Cleaning 

44 Mechanical Tubing 

46 Cemented Carbides 

47 Forgings—Ferrous and Nonferrous 

48 Gray Iron Castings 

49 Thermosetting Plastics 

52 Structural Parts from Metal Powders 

53 Controlled Atmospheres for Metals 

54 Fabricated Materials & Parts 

56 Porcelain Enamels 

57 The Thermoplastics 

58 Beryllium Copper 

59 Stainless Steels 

60 Wire As An Engineering Material 

61 Extruded Metal Shapes & Their Uses 

62 Ceramics for Engineering Applications 

63 Heat Resistant Castings 

64 Mechanical Finishing of Metals—For 
Decorative Purposes 

65 Welding Electrodes and Rods—For 
Ferrous & Nonferrous Metals 

67 Nondestructive Testing of Engineering 
Materials and Parts 

68 Glass as an Engineering Material 

69 Cleaning and Finishing Stainless Steels 


Inexpensive 


The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 
rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 


MATERIALS & METHODS 
330 West 42nd Street 
New York 18, N. Y. 


Please send me .. ; copies each of 
the following manual reprints: 
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The Editor's Page 





More Skyhooks 


A few months ago we mentioned on this page 
the subject of “skyhooks.” Now we have more en- 
lightenment on the subject from Martin E. Salmi, 
of Richmond, Calif. Says Mr. Salmi: 


My Dear Sir: 

You asked a question? Here's a reply on 
the “skyhooks”—To me it has always been a 
reality and no fun. In lumber camps when the 
heavy coastal fogs covered the canyons, 
obliterating high pole lines and cables, it was 
an eerie sight to an occasional tourist who 
would stand open mouthed when the whistle 
punk brought down that “skyhook” out of the 
fog above. 

In your own city of New York, likewise, 
did the “skyhook” drop gently down from the 
fog-covered top story of your great buildings. 
Ask the longshoremen loading (etc.) in the 
dark holds of ships. Down comes that “sky- 
hook” (and so forth). 

Alas, methinks that that blankety blank 
thing they found in that box on the beach 
must have been a “skyhook.” Hard work. 


Help a Buddy 


You realize, of course, that there are thousands 
of others that are plagued by materials shortages 
just like you are. We are going to try to help 
you—and them—surmount some of the attendant 
difficulties by means of a comprehensive article, 
to be published soon. If you have done any work 
along this line, please let us know so we can tell 
the world. Who knows but that by casting your 
bread upon the waters of mutual help you will 
reap a reward of many loaves of helpful informa- 
tion. Shoot it in fast! 


What's in a Number? 


Perhaps it was just an unconscious rebellion 
against all those big numbers coming out of Wash- 
ington. Whatever the cause, in a recent issue we 
indicated that the import of nickel into this coun- 
try was at the rate of 20,000,000 a year, which is 
small potatoes when even one billion is now so 


commonplace as to escape attention. At any rate, 
we are eating up nickel at a rate of 20,000,000 Ib 
a month. 


Jet-Propelled Speech 


The early flash from the Capitol left us breath- 
less. It said: “Too much hot air buckles a ceiling 
on capitol hill.” 

Knowing that the ceiling in the chamber of the 
House of Representatives was stainless steel, our 
admiration, or rather, awe of the power of our 
speechmakers reached a new high. Stainless steel, 
you know, is highly resistant to heat. 

However, further details showed that the buck- 
ling was caused by an over-abundance of steam 
heat and not the usual hot air. 


First Materials Engineer 


We have been unable to learn just how long the 
title “Materials Engineer” has been in use. We do 
know that the title is now widely used and is pop- 
ping up in more places than ever. We can say for 
sure that one of the first uses of the title on record 
dates back to 1920 when the Naval Gun Factory 
hired a man for that position. Now, materials 
engineering rates on a par with the other three 
activities of the Gun Factory’s laboratory division. 
The others are metallurgy, chemistry and welding 
engineering. 


Your Suggestions Did It 


So many regular readers of MATERIALS & 
METHODS have suggested that our Manuals be 
made into a permanent form that we have decided 
it would be a worthwhile project. So there is now 
available a volume which contains all of the Man- 
uals on materials that we have published. We can't 
get so commercial here as to name the price, but 
we can tell you that the volume will cost you a 
good deal less than it would if you were to buy a 
single reprint of the 28 chapters included. 


T. C. Du Mond 
Editor 
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